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S Abstract: Disclosed herein arc nucleic acid sequences that encode novel polypeptides. Also disclosed arc polypeptides encoded 
by these nucleic acid sequences, and antibodies, which immunospecificaJly-bind to the polypeptide, as well as derivatives, variants, 
Q mutants, or fragments of the aforementioned polypeptide,, polynucleotide, or antibody. The invention further discloses therapeutic, 
^ diagnostic and research methods for diagnosis, treatment, and prevention of disorders involving any one of these novel human nucleic 
^ acids and proteins. 
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PROTEINS AND NUCLEIC ACIDS ENCODING SAME 

FIELD OF THE INVENTION 
The invention generaUy relates to nucleic acids and polypeptides encoded thereby. 

BACKGROUND OF THE INVENTION 
The invention generally relates to nucldc acids and polypeptides encoded therefirom. 
More specifically, the invention relates to nucleic acids encoding cytoplasmic, nuclear, 
membrane bound, and secreted polypeptides, as weU as vectors, host cells, antibodies, and 
recombinant methods for producing these nucleic acids and polypeptides. 

SUMMARY OF THE INVENTION 

The invention is based in part i^on the discovery of nucleic acid sequences encoding 
novel polypeptides. The novel nucleic acids and polypeptides are referred to herein as NOVX, 
or NOVl, N0V2, N0V3, N0V4. N0V5, N0V6, NOV7, N0V8, N0V9, NOVIO, NOVll, 
and N0V12 nucleic acids and polypeptides. These nucleic acids and polypeptides, as weU as 
derivatives, homologs, analogs and fragments thereof, will hereinafter be collectively 
designated as "NOVX" nucleic acid or polypeptide sequences. 

In one aspect, the invention provides an isolated NOVX nucleic acid molecule 
encoding a NOVX polypeptide that includes a nucleic acid sequence that has identity to the 
nucleic acids disclosed in SEQ ID N0S:1, 3. 5, 7, 9, 11, 13, 15, 17, 19, 21, 23. 25, 27, 29, and 
31. In some embodiments, the NOVX nucleic acid molecule wiU hybridize under stringent 
conditions to a nucleic acid sequence complementary to a nucleic acid molecule that includes 
a protein-coding sequence of a NOVX nucleic acid sequence. The invention also includes an 
isolated nucleic acid that encodes a NOVX polypeptide, or a fiagment, homolog, analog or 
derivative thereof For example, the nucleic acid can encode a polypeptide at least 80% 
identical to a polypeptide comprising the amino acid sequences of SEQ ID N0S:2, 4, 6, 8, 10, 
12, 14, 16. 18, 20, 22, 24, 26, 28. 30, and 32. The nucleic acid can be. for example, a genomic 
DNA fragment or a cDNA molecule that includes the nucleic acid sequence of any of SEQ ID 
N0S:1, 3, 5, 7, 9, 11. 13. 15. 17. 19. 21, 23. 25, 27. 29. and 31. 

Also included in the invention is an oUgonucleotide. e.g.. an oUgonucleotide which 
includes at least 6 contiguous nucleotides of aNOVX nucleic acid i&g.. SEQ ID N0S:1. 3. 5. 
7. 9. 11, 13, 15, 17, 19, 21, 23, 25, 27, 29. and 31) or a complement of said oligonucleotide. 
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Also included in the invention are substantially purified NOVX polypeptides (SEQ ID 
NOS.2, 4, 6, 8, 10, 12. 14, 16, 18, 20, 22, 24, 26, 28, 30. and 32). In certain embodiments, the 
NOVX polypeptides include an amino acid sequence tfiat is substantially idaitical to the 
amino add sequence of a human NOVX polypeptide. 
5 The invention also features antibodies that immunoselectively bind to NOVX 

polyp^tides, or fiagments, homologs, analogs or derivatives ftuNeof. 

Jn anoflier as?>ect, the invention includes pharmaceutical compositions fliat include 
thetapeuticaUy- or piophylacticaUy-effective amounts of a ther^eutic and a pharmaceuticaUy- 
acceptable carrier. The tiierapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, 
10 or an antibody specific for aNOVX polypeptide. In a fiirther aspect, the invention includes, in 
one or more containers, a therapeutically- or prophylactically-effective amount of this 
pharmaceutical CGaq)osition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
cultoiring a ceU that inchides aNOVX nucleic acid, under conditions aUowing for expression 
15 of flie NOVX polypeptide encoded by the DNA. If desired, ttie NOVX polypeptide can tiien 
be recovered. 

hi another aspect, the invention includes a method of detecting tiie presence of a 
NOVX polypeptide m a sample. In flie method, a sample is contacted witii a compound that 
selectively binds to the polypeptide under conditions allowing for foimation of a comples. 
20 between the polypeptide and die compound. The complex is detected, if present, hereby 
identifying the NOVX polypeptide within the sample. 

The invention also mcludes methods to identify specific cell or tissue types based on 
tiieir e}q>ression of a NOVX. 

Also included in the invention is a m^od of dating the presence of a NOVX 
nucleic acid molecule in a sample by contacting tiie sanq>le with a NOVX nucleic acid probe 
or primer, and detecting whether the nucleic acid probe or primer bound to a NOVX nucleic 
acid molecule in tiie sample. 

In a fiirther aspect, the inventirai provides a method for modulating the activity of a 
NOVX polypeptide by contacting a cdl sample fliat includes flie NOVX polypeptide with a 
30 compound fliat binds to flie NOVX polypeptide in an amount sufficient to modulate flie 

activity of saidpolypq)tide. The compound can be^ e.g., a small molecule, such as anucleic 
add, peptide, polypeptide, peptidomimetic, carbohydrate, lipid or oflier organic (carbon 
containing) or inorganic molecule, as fiirflier described herein. 
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Also within the scope of the inventioii is the use of a therapeutic in the manu&cture of 
a medicament for treating or preventing disorders or syndromes including, e,g.^ 
cardiomyopathy, atherosclerosis, hypertension, cong^tal heart defects, aortic stenosis, atrial 
septal defect (ASD), atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary 
5 stenosis, subaortic stenosis, ventricular septal defect (VSD), valve diseases, hypercoagulation, 
hemophilia, idiopatfiic thrombocytopenic purpura, heart failure, secondary padiologies caused 
by heart failure and hypertension, hypotension, angina pectoris, myocardial in£aiction, 
tuberous sclerosis, scleroderma, transplantation, autoimmune disease, lupus erythematosus, 
viral/bacterial/paiasitic infections, multiple sclerosis, autoimmume disease, all^i^es, 

10 immunodeficiencies, graft versus host disease, asthma, emphysema, ARDS, inflammation and 
modulation of the immune response, viral pathogenesis, aging-related disorders, Thl 
inflammatory diseases such as rheumatoid arthritis, multiple sclerosis, inflammatory bowel 
diseases, AIDS, wound repair, obesity, diabetes, endocrine disorders, anorexia, bulimia, renal 
artery stenosis, interstitial nephritis, glomerulonephritis, polycystic kidney disease, systemic, 

15 renal tubular acidosis, IgA nephropathy, nephrological disesases, hypercalceimia, Lesch- 

Nyhan syndrome, Von Hippel-Lindau (VHL) syndrome, trauma, regeneration (in vitro and in 
vivo), Hirschsprung's disease , Crohn's Disease, q)pendicitis, endometriosis, laryngitis, 
psoriasis, actinic keratosis, acne, hair growth/loss, allopecia, pigmentation disorders, 
myasthenia gravis, alpha-mannosidosis, beta-mannosidosis, other storage disorders, 

20 peroxisomal disorders such as Zellweger syndrome, infantile re&um disease, rhizomelic 
chondrodysplasia (chondrodysplasia punctata, rhizomelic), and hyperpipecolic acidemia, 
osteoporosis, muscle disorders, urinary retention, Albright Hereditary Ostoeodystrophy, 
ulcers, Alzheioier's disease, stroke, Parkinson's disease, Huntington's disease, cerebral palsy, 
epilepsy, Lesch-Nj^ian syndrome, multiple sclerosis, ataxia-telangiectasia, behavioral 

2S disorders, addiction, anxiety, pain, neuroprotection. Stroke, Aphakia, neurodegenerative 

disorders, neurologic disorders, developmental defects, conditions associated with the role of 
GRK2 in brain and in the regulation of chemokine receptors, encq)halomyelitis, anxiety, 
schizophrenia, manic d^ression, delirium, dementia, severe mental retardation and 
dysldnesias, Gilles de la Tourette syndrome, leukodystrophies, cancers, breast cancer, CNS 

30 cancer, colon cancer, gastric cancer, lung cancer, melanoma, ovarian cancer, pancreatic 
cancer, kidney cancer, colon cancer, prostate cancer, neuroblastoma, and cendcal cancer. 
Neoplasm; adenocarcinoma, lymphoma; uterus cancer, benign prostatic hypertrophy, fertility, 
control of growth and development/differentiation related fimctipns such as but not limited 
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maturation, lactation and puberty, r^roductive malfunction, and/or other pathologies and 
disorders of the like. 

The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, or a NOVX- 
specific antibody, or biologically-active derivatives or fragments thereof. 
5 For example, the conqwsitions of the present invention will have efficacy for treatment 

of patiCTts suffering from the diseases and disorders disclosed above and/or other pathologies 
and disorders of the like. The polypeptides can be used as immunogens to produce antibodies 
specific for the invention, and as vaccines. They can also be used to screen for potential 
agonist and antagonist compounds. For example, a cDNA encoding NOVX may be useful in 

1 0 gene flier^y, and NOVX may be useful when admmistered to a subject in need thereof. By 
way of non-limiting example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from the diseases and disorders disclosed above and/or other 
pathologies and disorders of the like. 

The invention further includes a method for screening for a modulator of disorders or 

15 syndromes including, e.g., the diseases and disorders disclosed above and/or other pathologies 
and disorders of the like. The method includes contacting a test compound with a NOVX 
polypeptide and determining if the test compound binds to said NOVX polypeptide. Binding 
of the test compound to the NOVX polypeptide indicates the test compound is a modulator of 
activity, or of latency or predisposition to the aforementioned disorders or syndromes. 

20 Also within the scope of the invention is a method for screening for a modulator of 

activity, or of latency or predisposition to disorders or syndromes mcluding, e.g., the diseases 
and disorders disclosed above and/or other pathologies and disorders of the like by 
administering a test compound to a test animal at increased risk for the aforementioned 
disorders or syndromes. The test animal e3q)resses a recombinant polypeptide encoded by a 

25 NOVX nucleic acid Expression or activity of NOVX polypeptide is then measured in the test 
animal, as is expression or activity of the protein in a control animal which recombmantly- 

expresses NOVX polypeptide and is not at increased risk for the disorder or syndrome. Next, 
the expression of NOVX polypeptide in both the test animal and the control animal is 
compared A change in the activity of NOVX polypeptide in flie test animal relative to flie 
30 control animal indicates the test compound is a modulator of latency of the disorder or 
syndrome. 

Jxx yet another aspect, the invention includes a method for detennming the presence of 
or predisposition to a disease associated with altered levels of a NOVX polypeptide, a NOVX 
nucleic acid, or both, in a subject (e.g, a human subject). The method includes measuring the 
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amoiint of the NOVX polypq)tide in a test sample &om the subject and comparing the amount 
of the polypeptide in the test sample to the amount of the NOVX polypeptide present in a 
control sanq>le. An alteration in the level of the NOVX polypeptide in the test sample as 
compared to the control saDq)le indicates the presence of or predisposition to a disease in the 
S subject. Preferably, the predisposition includes, e.g., the diseases and disorders disclosed 

above and/or other pattiologies and disorders of the like. Also, the expression levels of the new 
polypq)tides of the invention can be used in a method to screen for various cancers as well as 
to determine the stage of cancers. 

In a further aspect, the invention includes a method of treating or preventing a 

10 pathological condition associated with a disorder in a mammal by administering to ftie subject 
a NOVX polypeptide, a NOVX nucleic acid, or a NOVX-specific antibody to a subject {e,g. , a 
human subject), in an amount sufficient to alleviate or prevent the pathological condition. In 
preferred embodiments, the disorder, includes, eg., the diseases and disorders disclosed above 
and/or other pathologies and disorders of the like. 

15 In yet another aspect, the invention can be used in a method to identity the cellular 

receptors and downstream effectors of the invention by any one of a number of techniques 
commonly employed in the art. These include but are not limited to the two-hybrid system, 
affinity purification, co-precipitation with antibodies or other specific-interacting molecules. 
Unless otherwise defined, all technical and scientific terms used herein have the same 

20 meaning as commonly understood by one of ordinary skill in the art to which this invention 
belongs. Although methods and materials similar or equivalent to those described herein can 
be used in the practice or testing of the present invention, suitable methods and matoials are 
described below. All publications, patent applications, patents, and other references 
mentioned herein are incorporated by reference in their entirety. In the case of conflict, the 

25 present specification, including definitions, will control In addition, the materials, methods, 
and examples are illustrative only and not intended to be limiting. 

Other features and advantages of the invention will be ^parent &om the following 
detailed description and claims. 



30 DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides novel nucleotides and polypeptides encoded thereby. 
Included in the invention are the novel nucleic acid sequences and their encoded polypeptides. 
The sequences are collectively referred to herein as ''NOVX nucleic acids" or "NOVX 
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polynucleotides" and the coiresponding encoded polypeptides are referred to as "NOVX 
polypeptides" or "NOVX proteins." Unless indicated otherwise, "NOVX" is meant to refer to 
any of the novel sequences disclosed hereia Table A provides a summary of the NOVX 
nucleic acids and their encoded polypeptides. 

TABLE A* Sequences and Corresponding SEQ ID Numbers 



NOVX 
Assignment 


Internal Identification 


NO 
^nucieic 
acid) 


SEQ ID NO 
(polypeptide) 


Homology 


la 


GMba58ol_A_dal 


1 


2 


Transmembrane receptor 
UNC5fl2-like 


lb 


&nba58ol A 


O 


A 


Transmembrane receptor 
UNC5H2-like 


2a 


SC126422078 A 


5 


0 


Tyrosine Phosphatase 


2b 


CG50718-02 


7 


8 


Glomerular Mesang^ial Ceil 
Receptor Protein Tyrosine 
Phosphatase Precursor like 


2c 


0650718-05 


Q 


1 f\ 

lU 


Glomerular Mesangial Cell 
Receptor ProtedLn Tyrosine 
Phosphatase Precursor like 


3 


134899552_EXT 


11 


12 


Human homolog of the 
Drosophila pecanex-like 


4 


SC140515441_A 


13 


14 


Aurora-related kinase 1- 
like 


5 


SC44326718_A 


15 


16 


26S protease regulatory 
subunit 4 -like 


6 


Q4AC073364 Adal 


17 


18 


Mitsugumin29-like 


7 


106973211_EXT 


19 


20 


Wnt-15-like 


8 


88091010-EXT 


21 


22 


Wnt-14-like 


9 


AC069250_28_dal 


23 


24 


Beta-adrenergic receptor 
kinase-like 


10 


AC058790 da25 


25 


26 


Alpha-mannosidase-like 


11a 


0157107065 dal 


27 


28 


Clq-related factor-like 


lib 


CG54503-02 


29 


30 


Clq-related factor-like 


12 


SC132340676 A 


31 


32 


Plexin 1-like 



NOVX nucleic acids and their encoded polypeptides are usefUl in a variety of 
appUcations and contexts. The various NOVX nucleic acids and polypeptides according to flie 
invention are useful as novel members of the protein fimilies according to the presence of 
domains and sequence relatedness to previously described proteins. Additionally, NOVX 
nucleic acids and polypeptides can also be used to identify piotdns that are members of the 
femily to which the NOVX polypq)tides belong. 

NOVl is homologous to fbs transmembrane recqjtor UNC5H2-like femily of proteins. 
Thus, NOVl nucleic acids and polypqitides, antftodies and related compounds according to 
flie invaition will be useful in thearqieutic and diagnostic i5)plications inq)Ucated in, for 
exan5)le; cardiomyopathy, alhetosclaosis, hypotension, congaiital heart defects, aortic 
stenosis, atrial septal defect (ASD), atrioventricular (A-V) canal defect, ductus arteriosus, 
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pulmonary stenosis, subaortic stenosis, ventricular septal defect (VSD), valve diseases, 
tuberous sclerosis, scleroderma, obesity, transplantation, diabetes, autoimmune disease, renal 
artery stenosis, interstitial nq>hritis, glomerulonephritis, polycystic kidney disease, systemic 
lupus erythematosus, renal tubular acidosis, IgA nephropathy, hypercalceimia, Lesch-N^an 
5 syndrome. Von Hippel-Lindau (VHL) syndrome, AMieimer's disease, stroke, tuberous 
sclerosis, Paiidnson's disease, Huntington's disease, cerebral palsy, epilepsy, Lesch-Nyhan 
syndrome, multiple sclerosis, ataxia*telangiectasia, leukodystrophies, behavioral disorders, 
addiction, anxiety, pain, neuroprotection, cancers, and/or o&er pa&olog^es and disorders. Also 
since tins gene is expressed at a measurably higher level in several cancer cell lines (including 

10 breast cancer, CNS cancer, colon cancer, gastric cancer, lung cancer, melanoma, ovarian 
cancer and pancreatic cancer), it may be useful in diagnosis and treatment of these cancers. 

NOV2 is homologous to the protein tyrosine phosphatase precursor-like family of 
proteins. Thus N0V2 nucleic acids, polypeptides, antibodies and related cotopounds 
according to the invration will be usefiil in therapeutic and diagnostic applications implicated 

15 in, for example; cancer, kidney cancer, trauma, regeneration (in vitro and in vivo), 

viralAjacterial/parasitic infections, nephrological disesases including diabetes, autoimmune 
disease, renal artery stenosis, interstitial nephritis, glomerulonephritis, polycystic kidney 
disease, systemic lupus erythematosus, renal tubular acidosis, IgA nephropathy, 
hypercalceimia, Lesch-Nyhan syndrome, Hirschsprung's disease , Crohn's Disease, 

20 appendicitis, and/or other pathologies and disorders. 

N0V3 is homologous to the Human homolog of the Drosophila pecanex family of 
proteins. Thus N0V3 nucleic acids, polypeptides, antibodies and related compounds 
according to the invention will be useful in therapeutic and diagnostic applications implicated 
in, for example; cancer,trauma, regeneration (in vitro and in vivo), viral/bacterial/parasitic 

25 infections, cardiomyopathy, atherosclerosis, hypertension, congenital heart defects, aortic 
stenosis, atrial septal defect (ASD), atrioventricular (A-V) canal defect, ductus arteriosus, 
puhnonary stenosis, subaortic stenosis, ventricular septal defect (VSD), valve diseases, 
tuberous sclerosis, multiple sclerosis, scleroderma, obesity, endometriosis, fertility, 
hypercoagulation, autoimmume disease, allergies, immunodeficiencies, transplantation, 

30 hemophilia, idiopathic thromboc)^enic purpura, graft versus host disease. Von Hippel- 
Lindau (VHL) syndrome, Alzheimer's disease, stroke, hypercalceimia, Parkinson's disease, 
Huntington's disease, cerebral palsy, epilepsy, ataxia-telangiectasia, leukodystrophies, 
behavioral disorders, addiction, anxiety, pain, neuroprotection, systemic lupus erythematosus, 
asthma, enoqphys^a, ARDS, laryngitis, psoriasis, actinic keratosis, acne, hah growth/loss, 
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allopecia, pigmentation disorders, endocrine disorders, diabetes, renal artery stoiosis, 
interstitial nqphritis, glomerulonephritis, polycystic Mdnqr disease, systemic lupus 
erythematosus, renal tubular acidosis, IgA nephropathy. Lesch-Nyhan syndrome, and a variety 
of kidney diseases and/or otho- pathologies and disorders. 

NOV4 is homologous to a femily of Aurora-related kinase l-like proteins. Thus, tiie 
NOV4 nucleic acids and polypeptides, antibodies and related compounds according to the 
invention will be useful in flierapeutic and diagnostic appUcations in^)Ucated in, for example: 
breast, ovarian, colon, prostate, neuroblastoma, and cervical cancer. Cardiomyopathy, 
Atherosclerosis, Hypertension, Congenital heart defects. Aortic stenosis. Atrial septal defect 
(ASD), Atiioventricular(A-V) canal defect. Ductus arteriosus, Pulmonary stenosis, Subaortic 
stenosis. Ventricular septal defect (VSD), valve diseases. Tuberous sclerosis. Scleroderma, 
Obesity, Transplantation, Diabetes, Vonffippel-Lindau (VHL) syndrome. Pancreatitis, 
Alzheimer's disease, Stroke, hypercalceimia, Paridnson's disease, Huntington's disease. 
Cerebral palsy, Epilq)sy, Lesch-Nyhan syndrome. Multiple sclerosis, Ataxia-telangiectasia, 
Leukodystix>phies, Behavioral disorders. Addiction, Anxiety, Pain, and Neuroprotection, 
and/or othor patholo^es. 

NOV5 is homologous to flie 26S protease regulatory subunit 4-Iike family of proteins. 
Thus, N0V5 nucleic acids, polypeptides, antibodies and related compounds accordmg to tiie 
invention will be useful in therapeutic and diagnostic appUcations impUcated in, for example: 
cataract and Aphakia, Alzheimer's disease, neurodegenerative disorders, inflammation and 
modulation of tiie immune response, viral patfiogenesis, aging-related disordCTS, neurologic 
disorders, cancer, and/or other patiiologies. 

N0V6 is homologous to the MrrSUGUMIN29-like famUy of proteins. Thus, NOV6 
nucleic acids, polypeptides, antibodies and related compounds accordmg to tiie mvention will 
be useful in tiier^eutic and diagnostic ^plications inq)licated in, for exaiiq»le: muscular 
dystrophy, Lesch-N)^ syndrome, myasflienia gravis, diabetes, autoimmune disease, renal 
artery stenosis, interstitial nephritis, glomerulonephritis, polycystic kidney disease, systemic 
lupus erytiiematosus, renal hibular acidosis, IgA nephropattiy, hypercalceimia, 
cardiomyopattiy, aflieroscletosis, hypertension, congenital heart defects, aortic stenosis, atrial 
septal defect (ASD), atiioventricular (A-V) canal defect, ductiis arteriosus, pulmonary 
stenosis, subaortic stenosis, ventiicular septal defect (VSD), valve diseases, tuberous sclerosis, 
scleroderma, obesity, tiansplantation, adrenoleukodyshophy , congenital adrenal hyperplasia, 
and oflier diseases, disorders and conditions of flie like. Also since tiie invention is highly 
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expressed in one of the lung cancer cell lines (Lung cancer NCI-HS22 ), it may be useful in 

diagnosis and treatment of this cancer. 

N0V7 is homologous to ttie Wnt-lS-like family of proteins. Thus N0V7 nucleic acids, 

polypeptides, antibodies and related compounds according to the invention vdU be useful in 

5 Von Hippel-Iindau (VHL) syndrome , Al^eimefs disease, stroke, tuberous sclerosis, 

hypercalceimia, Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy, Lesch- 

N^ian syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral 

disorders, addiction, anxiety, pain, neurodegeneration, cancer, developmental defects, and/or 

other pathologies/disorders. 

10 N0V8 is homologous to members of the Wnt-14-like &mily of proteins. Thus, the 

N0V8 nucleic acids, polypeptides, antibodies and related compounds according to the 
invention will be useful in therq)eutic and diagnostic q;)plications implicated in, for example; 
Von Hippel-Lindau (VHL) syndrome , Alzheimer's disease, stroke, tuberous sclerosis, 
hypercalceimia, Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy, Lesch- 

15 Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral 

disorders, addiction, anxiety, pain, neurodegeneration, cancer, developmental defects, and/or 
other pathologies/disorders. 

N0V9 is homologous to the beta adrenergic receptor kinase-like family of proteins. 
Thus, N0V9 nucleic acids and polypeptides, antibodies and related compounds according to 

20 ttie invention will be useful in therapeutic and diagnostic applications implicated in, for 
example: heart failure, hypertension, secondary pathologies caused by heart Mure and 
hypertension, and other diseases, disorders and conditions of the like. Additionally, the 
compositions of the present invention may have eflScacy for treatment of patients suffering 
from conditions associated with the role of GRK2 in brain and in the regulation of chemokine 

25 receptors. 

NOVIO is homologous to the alpha-maimosidase-like family of proteins. Thus, 
NOVIO nucleic acids and polypeptides, antibodies and related compounds according to the 
invention will be useful in therapeutic and diagnostic applications implicated in, for example: 
alpha-mannosidosis, beta-mannosidosis, other storage disorders, peroxisomal disorders such as 
30 Zellweger syndrome, infantile refsum disease, rhizomelic chondrodysplasia (chondrodysplasia 
punctata, rhizomeUc), and hypeipipecolic acidemia and other diseases, disorders and 
conditions of the like, and/or other pathologies/disorders. 

NOVl 1 is homologous to the Clq-related factor-like family of proteins. Thus, NOVl 1 
nucleic acids and polypeptides, antibodies and related compounds according to the invention 
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will be useful in therapeutic and diagnostic ^plications implicated in, for exanq>le: Thl 
inflanunatory diseases such as iheumatoid arthritis, multiple sclerosis, inflammatory bowel 
diseases and psoriasis, lupus erythematosus and glomerulonephritis, control of growh and 
development/differentiation related fimctions such as but not limited maturation, lactation and 
puberty, osteoporosis, obesity, aging and reproductive malfunction and hence could be used in 
treatment and/or diagnosis of these disorders. 

N0V12 is homologous to flie Plexin-1 like fenuly of proteins. Thus, N0V12 nucleic 
acids and polypeptides, antibodies, and related compounds accordmg to the invention will be 
usefid in <her^utic and diagnostic ^Kcations imphcated in, for example: AIDS, cancer 
ther^y, treatment of Neurolo^c diseases, Bram and/or autohnmune disorders like 
encephalomyelitis, neurodegenerative disorders, Alzhehner's Disease, Parkinson's Disorder, 
immune disordars, and hematopoietic disorders, endocrine diseases, muscle disorders, 
inflammation and wound repair, bacterial, fungal, protozoal and viral infections (particularly 
infections caused by HIV-1 or HIV-2), pain, cancer (including but not limited to Neoplasm; 
adenocarcinoma; lymphoma; prostate cancer; uterus cancer), anorexia, bulimia, astimia, 
Paridnson's disease, acute heart feUure, hypotension, hypertension, urinary retention, 
osteoporosis, Crohn's disease; multiple sclerosis; and Treatinent of Albright Hereditary 
Ostoeodysh-ophy, angina pectoris, myocardial infarction, ulcers, astiima, aUergies, benign 
prostatic hyperh^ophy, and psychotic and neurological disorders, including anxiety, 
schizophrenia, manic depression, delirium, dementia, severe mental retardation and 
dyskinesias, such as Huntington's disease or Gilles de la Tourette syndrome, and/or otiier 
pathologies/disorders. 

The NOVX nucleic acids and polypeptides can also be used to screen for molecules, 
which inhibit or enhance NOVX activity or function. Specifically, the nucleic acids and 
polypqjtides according to the invention may be used as targets for the identification of smaU 
molecules that modulate or inh&it, e.g., neurogenesis, cell diflferentiation, cell proliferation, 
hfflnatopoiesis, wound healing and angiogenesis. 

Additional utihties for die NOVX nucleic acids andpolypeptides according to tiie 
invention are disclosed hereia 

NOVl 

NOVl includes three novel transmembrane receptor UNC5H2-like proteins disclosed 
below. The disclosed sequences have been named NOVla and NOVlb. 
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NOVla 

A disclosed NOVla nucleic acid of 2860 nucleotides (also referred to as 
GMbaS8ol_A_dal ) encoding a transmembrane recq>tor UNCSH2*like protein is shown in 
Table 1 A. An open reading fiame was identified begjuoning with an ATG initiation codon at 
nucleotides 59-61 and ending with a TGA codon at nucleotides 2858-2860. A putative 
untranslated region iq>stream fiom the initiation codon and downstream from the termination 
codon is imderlined in Table 1 A The start and stop codons are in bold letters. 



Table 1 A NOVla nucleotide sequence (SEQ ID NO:l). 

AGACTGGGGCCAGGGAGACAGCCCTGGGGGAGAGGCGCCCGARCCAGGCCGCGGGAGCR TGGGGGCCCGGAG 

CGGAGCTCGGGGCGCGCTGCTGCrGGCACTGCrGCTCTGCTGGGACCCGAGGCTGAGCax^ 

TTCTGGCAGCGAGGTGCTCCCTGACTCCTTCCCGTCAGCGCCAGCAGAGCCGCTGCCCTACTTCCTGCAGGA 

GCCACAGGACGCCTACATTGTGAAGAACAAGCCTGTGGAGCTCCGCTGCCGCGCCTTCCCCGCCACACAGAT 

CTACTTCAAGTGCAACGGCGAGTGGGTCAGCCAGAACGACCACGTCACACAGGAAGGCCTGGATGAGGCCAC 

CGGTCTGCGGGTGCGCGAGGTGCAGATCGAGGTGTCGCGGCAGCAGGTGGAGGAGCTOTTGGGCTGGA 

TTACTGGTGCCAGTGCGTGGCCTGGAGCTCCGCGGGCACCACCAAGAGTCGCCGAGCCTACGTCCGCATCGC 

CTACCTGCGCAAGAACTTCGATCAGGAGCCrCTGGGCAAGGAGGTGCCCCTGGACCATGAGGTTCTCCTGC^ 

GTGCCGCCCGCCGGAGGGGGTGCCTGTGGCCGAGGTGGAATGGCTCAAGAATGAGGATGTCATCGACCCCAC 

CCAGGACACCAACTTCCTGCTCACCATCGACCACAACCTCATCyVTCCGCCAGGCCCGCCTGTCGGA^^ 

CAACTATACCTGCGTGGCCWVGAACATCGTGGCCAAACGCCGGAGCACCACTGCCACCGTCATCGTCTACGT 

GAATGGCGGCTGGTCCAGCTGGGCAGAGTGGTCACCCTGCTCCAACCGCTGTGGCCGAGGCTGGCAGAAGCG 

CACCCGGACCTGCACCAACCCCGCTCCACTCAACGGAGGGGCCTTCTGCGAGGGCCAGGCATTCCAGAA^^ 

CGCCTGCiU:CACCATCTGCCCAGTCGATGGG6a3TGGACGGAGT6GAGCAAGTGOT 

GTGTGCCCACT6GCGTAGCCGCGAGTGCATGGCGCCCCCACa:CAGAACGGAGGCCGTGACTGCAGC^ 

GCTGCTCGACTCTAAGAACTGCACAGATGGGCTGTGCATGCAACTGGAGGCCTCAGGG^ 

TGCGGGGCTCGTGGTGGCCATCTTCGTGGTCGTGGCAATCCTCATGGCGGTGGGGGTGGTGGTGTACC^ 

CWVCTGCCGTGACTTCGACACAGACATCACTGACTCATCTGCTGCCCrGACTGGTGGTTTCCACCCC^ 

CTTTAAGACGGCAAGGCCCAGTAACCaSCAGCTCCTACACCCCTCTGTGCCTCCTGACCTGACAGC 

CGGCATCTACCGCGGACCCGTGTATGCCCTGCAGGACTCCy^CaSACAAAATCCCCATGACCAACTC^^ 

GCTGGACCCCTTACCCAGCCTTW^GGTCAAGGTCTACAGCTCCAGCACCAO^ 

AGATGGGGCPGACCTGCTGGGGGTCTTGCCGCCTGGCAaVTACCCTAGCGATTTCGCCCGGGACACCCAC^ 

CCTGCACCTGCGCAGCGCCAGCCTCGGTTCCCAGGAGCTCTTGGGCCTGrc^ 

CAGCGGa^CCTTTGGCTGCCTGGGTGGGAGGCTCAGCATCCCCCGCACAGGGGTC^^ 

T6GAGCCATTCCCCAGGGCAAGTTCTACGAGATGTATCTACTCATCAACAAGGCAGAAAGTACCCTGCCGCT 

TTCAGAAGGGACCCAGACAGTATTGAGCCCCTCGGTGACCTGTGGACCCA«GGCCT^ 

CGTCATCCTCACCATGCCCCaCTGTGCCGAAGTCAGTGCCCGTGACTGGATCTTTCy^GCrc;^ 

CCACCAGGGCCACrrGGGAGGAGGTGGTGACCCTGGATGAGGAGACCCTGAACACACCCTGCTAerGCCAGCT 

GGAGCCCAGGGCCTGTCACATCCTGCTGGACCAGCTGGGCACCTACGTGTTCACGGGCGAGTCCTATTCCCG 

CTCAGCAGTCAAGCGGCTCCAGCTGGCCGTCTTCGCCCCCGCCCTCTGCACCTCCCTGGAGTACAGCCTCCG 

GGTCTACTGCCTGGAGGACACGCCTGTAGCACTGAAGGAGGTGCTGGAGCTGGAGCGGACTCTGGGCGGATA 

CTTGGTGGAGGAGCCGAAACCGCTAATGTTCAAGGACAGTTACCACAACCTGCGCCTCTCCCTCCATGACCT 

CCCCC7VTGCCCATTGGAGGAGCAAGCTGCTGGCCAAATACCAGGAGATCCCCTTCTATCACATTTGGAGTGG 

(^GCCAGAAGGCCCTCCACTGCACTTTCACCCTGGAGAGGCACAGCTTGGCCTCCACAGAGCTCACCT 

GATCTGCGTGCGGCAAGTGGAAGGGGAGGGCCAGATATTCCAGCTGCATACCACTCTGGCAGAGACACCTGC 

TGGCTCCCTGGACACTCTCTGCTCTGCCCCTGGCAGCACTGTCACCACCCAGCTGGGACCTTATGC^^ 

GATCCCACTGTCCATCCGCCAGAAGATATGCAACAGCCTAGATGCCCCCAACTCACGGGGCAATGACTGGCG 

GATGTTAGCACAGAAGCn^CrCTATGGACCGGTACCTGAATTACTTTGCCACay\AGCGAGCCCavCGGGTGT 

GATCCTGGACCTCTGGGAAGCTCTGCAGCAGGACGATGGGGACCTCAACAGCCTGGCGAGTGCCTTTC^ 

GATGGGCAAGAGTGAGATGCTGGTGGCTGTGGCCACCGACGGGGACTGCTGA 



In a search of public sequmce databases, the NOVla nucleic acid sequence, located on 
chromsome 10 has 1604 of 1895 bases (84%) identical to a transmembrane receptor UNC5H2 
mRNA from Rattus Norvegicus, (GENBANK-ID: RNU87306). Public nucleotide databases 
include all GenBank databases and the GeneSeq patent database. 
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In all BLAST alignments herein, the "E-value" or "Expect" value is a numeric 
indication of the probability that flie aligned sequences could have achieved their similarity to 
the BLAST query sequence by chance alone, within the database tfiat was searched. For 
example, the probabiUty that the subject ("Sbjct") retrieved fiom the NOVla BLAST analysis, 
e.g., transmembrane receptor UNC5H2 mRNA ftom Rattus Norvegicus. matched the Query 
NOVla sequence purely by chance is 0.0. The Expect value (E) is a parameter that describes 
the number of hits one can "expect" to see just by chance when searching a database of a 
particular size. It decreases exponentiaUy wifli the Score (S) that is asagned to a match 
between two sequences. EssentiaUy, the E value describes the random background noise that 
exists for matches between sequences. 

The Eqject value is used as a convenient way to create a significance threshold for 
reporting results. Hie de&ult value used for blasting is typicaUy set to 0.0001 . hi BLAST 2.0, 
the E3q)ect value is also used instead of the P value (pixjbability) to report the significance of 
matches. For example, an E value of one assigned to a hit can be interpreted as meaning that 
in a database of the current size one might expect to see one match with a similar score simply 
by chance. An E value of zero means that one would not expect to see any matches with a 
similar score simply by chance. See, e.g., 

ht(p://www.ncbi.nhn.nih.gov/Education/BLASTinfo/. OccasionaUy, a string of X's or N's 
wiU result fiom a BLAST search. This is a result of automatic filtering of the query for low- 
complexity sequence that is performed to prevent artifactual hits. The filter substitutes any 
low-complexity sequence that it finds with the letter "N" in nucleotide sequence (e.g., 
''NNNNMSINNNNN>nsr'0 or the letter "X" in protein sequences (e.g., "XXXXXXXXX"). 
Low-complexity regions can result in high scores that reflect compoational bias rather than 
significant position-by-position aUgnmenL (Wootton and Federiien, Methods Emymol 
266:554-571, 1996). 

The disclosed NOVla polypeptide (SEQ ID N0:2) encoded by SEQ ID N0:1 has 933 
amino acid residues and is presented m Table IB usmg the one-letter amino add code. Signal 
P, Psort and/or Hydropathy results predict that NOVla has a signal peptide at the first 26 
amino acids and is likely to be localized at the plasma membrane with a certainty of 0.5140. In 
other embodiments, NOVla is Bkely to be localized to the microbody (peroxisome) with a 
certainty of 0.1064, to the endoplasmic reticulum (membrane) with a certainty of 0.1000, or to 
file endoplasmic reticuhan Oumen) with a certainty of 0.1000. The most likely cleavage site 
for NOVla is betweai positions 26 and 27: SQA-GT 
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Table IB. Encoded NOVla protein sequence (SEQ ID NO:2). 

PATQIYFKCNGEWVSQNDHVTQEGLDEATGLRVREVQIEVSRQQVEELFGLEDYWCQCVAWSSA 

YVRIAYLRKNFDQEPIXSKEVPLDHEVIJiQCRPPEGVPVAEVEWIJCNEDVIDPTQDlT^FIiLTID™ 

LSDTANYTCVAKNIVAKRRSTTATVrVYVNGGWSSWAEWSPCSmCGRGWQKRTRT^ 

AFQKTACITXCPVDGAWTEWSKWSACST£CAHWRSR£<>1APPPQNGGRDCSGTIXDSKN 

DAALYAGLVVAIFVWAII^VGVVVYRRNCRDFDTDITDSSAALTGGFHPVNFKTARPS 

LTASAGIYRGPVYALQDSTDKIPtfTNSPIJiDPLPSIiKVKVYSSSTTGSGPGLAD^ 

RDTHFLHLRSASLGSQQItl/SLPROPGSSVSGTFGCI^RLSXPGTGVSLLVPNGAXPQGECF^^ 

STLPLSEGTQTVLSFS\nrCGPTGIJXCRPVILTMPHCAEVSARDWIEX2LKTQAHQG 

CYCQI£PRACHILLDQLGTYVFTG£SYSRSAVKRLQIAVFAPAIXrrSI£YSIJlVYC^ 

TLGGYLVEEPKPLMFKDSYHNLRLSLHDLPHAHWRSKLIJUCYQEIPFYHIWSGSQKALHCTFTL^ 

ELTCKICVRQVEGEGQIFQLHTTIAETPAGSLDTLCSAPGSTVTTQLGPYAFKIPLSIRQK^ 

GNDWRMLAQKLSMDRYLNYFATKASPTGVILDLWSALQQDDGDXiNSLASALEEMGKSEMLVAVATDGDC 



A search of sequence databases reveals that the NOVla amino acid sequence has 862 
of 945 anuno acid residues (91%) identical to, and 897 of 945 amino acid residues (94%} 
similar to, the 945 amino acid residue 6330415E02R1K protein from Mus musculus (Q9D398) 
5 (B = 0.0). Public amino acid databases include the GenBank databases, SivissProt, PDB and 
FIR. 

NOVla is at least expressed in endothelial cells, heart, kidney, adipose, brain 
(hippocampus), brain (thalamus), cerebral cortex, and the following cancer cell lines; breast 
cancer, CNS cancer, colon cancer, gastric cancer, lung cancer, melanoma, ovarian cancer and 
10 pancreatic cancer at a measurably higher level than the following tissues: adrenal gland, 

bladder, bone barrow, brain (amygdala), brain (cerebellum), brain (whole), breast, colorectal, 
liver, lung, lymph nod, maromary gland, ovary, pancreas, pituitary gland, placenta, prostate, 
salivary gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thymus, 
thyroid gland, trachea, and uterus. 

15 

NOVlb 

A disclosed NOVlb nucleic acid of 2860 nucleotides (also referred to as CG50126-02) 
encoding a novel beta-adrenergic receptor kinase-like protein is shown in Table IC. An open 
reading fiame was identified beginning with an ATG codon at nucleotides 59-61, and ending 
20 with a TGA codon at nucleotides 2858-2860. Putative untranslated regions, if any, are located 
upstream from the initiation codon and downstream from the temunation codon. 
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Table IC. NOVlb nucleotide sequence (SEQ ID NOs3). 



AGACTGGGGCCAG6GA6ACAGCCCT6GGGGAGAGGCGCCCGAACCAGGCCG< 



CTCOTGACTCCTTCCCGTCAGCGCOVGCAGflGCCGCTGCCCTACTTCCTGCAGGAGCa^^ 
GAACWVGCCTGTGGRGCTTCGCTGCCGCGCCTTCCCCGCCACA^TCTACTTCARG^ 
AGAACGACCACGTCyiCACAGGAAGGCCTGGATGAGGCCACCGGCCTGCGGGTGCGCGSG^ 
CAGCAGGTGGflGGAGCTCTTTGGGCTGGAGGATTACTGGTGCC3\GTG(KTGGCCTGG^ 

tcgccgagcctacgtcx:gcatcgcctacctgcgcaagaacttcgatcmgSt^^ 

GACCCaiCCCAGGACACCaACTTCCTGCTCACCATCGACCaCAACCTCATCaTCaSC^ 

GCTCGTCCAGCTGGGCAGAGTGGTCACCCTGCTCau«:CGCTGTGGCOGAGGCTGGCAGAAG^ 

AACCCCGCTCmCTCftACGGAGGGGCCTTCTGCGAGGGCa^TTaaffiAAGACOTSr^^ 

^^^^^S^S^^f^^'^'^'^^^'^^CAGCCTGCAGCACTGAfiTG 



GCTGGACCCCTTACCCAGCCTTAAG6TCARGGTCTA(»GCTCC3^^ 

CTGACCTGCTGGGGGTCTTGCCGCCPGGCACATACCCTAGCGATTTaSCCCa^ 

GCCAGCCTCGGTTCCCAGCAGCTCTTGGGCCTGCCCCGAGACCCAGGGftfiCAG^^ 

:^S^^^^2^!^'^c'=^««^'cagcttgctggtgcccaatSSS^^ 



TGTATCTACTCaTCAAaaGGCAGAAAGTACCCTGCCGCTTTCAGaftGGGACC^^ 
TGTGGACCaVCAGGCCTCCTGCTGTGCCGCCCCGTCATCCTCACCaTGCCC^^ 



>JT™S^^S^'^**^'^*^®^*^^^'^°^°^CTGCAAGATCTGCGTGCGG^ 
5!?^S^SS9^"^CCTTATGCCTTCAAGRTCCCaCTGTCCATCCGCCAGAAGATAT^^ 



CAACTCACGGGGCAATGACTGGCGGATGTTAGCRCAGAAGCTCTCTATGGACCGGTACCTGAATTACT^^ 
C^CCCACGGGTGTGATCCTGGACCTCTGGGAAGCTCTGCAGaiG^^^^ 
TTGGRGGflGATGGGCAAGAGTGAGATGCTGGTGGCTGTGGCCACCGACGGGGACT^^ 



In a search of pubUc sequence databases, the NOVlb nucleic acid sequence, located on 
chromsome 10 has 1604 of 1895 bases (84%) identical to a gb:GENBANK- 
ID:RNU87306|acc:U87306.1 mRNA tomRattus norvegicus (Aattus norvegicus 
transmembrane receptor Unc5H2 mRNA, complete cds). (E = 0.0) PubUc nucleotide databases 
include all GenBank databases and the GeneSeq patent database. 

The disclosed NOVlb polypeptide (SEQ ID N0:4) encoded by SEQ E) N0:3 has 933 
amino acid residues and is presented in Table ID using the one-letter amino add code. Signal 
P, Psort and/or Hydropathy results predict that NOVlb has a signal peptide at the first 26 
amino acids and is likely to be localized at the plasma membrane wifii a certainty of 0.5140. fix 
o&er embodiments, NOVlb is likely to be localized to the microbody G)eioxisome) with a 
certainty of 0.1064, to the endophismic reticulum (membrane) with a certainty of 0.1000, or to 
the endoplasmic reticulum (lumen) with a certainty of 0.1000. The most likely cleavage site 
for NOVlb is between positions 26 and 27; SQA-GT 
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Table ID. Encoded NOVlb protein sequence (SEQ ID NO:4). 

MGARSGARGALLIALLU^WDPRLSQAGTDSGSEVLPDSFPSAPAEPLPYFLQEPQDAYIVKNKPVELRCRAFPATQIYFK 

CNGEWSQNDHVTQEGLDBATGIJlVREVQIEVSRMVEELEXSLEDYWCQCVAWSSAGTTKSRRAyVRIAYI^^ 

GKEVPLDHEVLLQOIPPEGVPVAEVEWIJQTODVIDPTQDTNFLLTIOHNLIIRQARI^OT 

VIVYVNGGWSSWAEWSPCSimCGRGWQKRTRTCTNPAPLHGGAFCBGQAFQKTACTTICPVD^^ 

WRSRECMAPPPQNGGRIX:SGTIJ.DSKNCTDGLCMQLEASGDAALyAGLVVAXFVW^ 

SSAALTGGFHPVNE^ARPSNPQIJiHPSVPPDLTASAGIYRGP\nrAIiQDSTDKIPmrNSPLLDPLPSI^^ 

GPGLADGADU«GVLPPGTYPSDFAROTHFIJUASASLGSQQIJiGLPRDP6SSV 

PQGKFYEMYUIimABSTLPLSEGTQTVLSPSVTCGPTGLLIXrRPVILTMPHCAEVSARDW 

DBBTUrrPCYCQL&PRACHILLDQIXSTYVFTGESYSRSAVKRLiQXAVFAPAU^^ 

TI/3GYLVEEPKPIiMFKDSYIWLRI.SLHDLPHAHWRSKIJiAKYQEIPFYHIWSGSQK^ 

RQVEGEGQIFQLHTTLAETPAGSLDTI^SAPGSTVTTQLGPYAFKIPLSZRQKICNSLDAPNSR^^ 

LMYFATKASPTGVILDLWEALQQDDGDLNSIASALEEMGKSEMLVAVATDGDC ' 



A search of sequence databases reveals that the NOVlb amino acid sequence has 862 
of 945 amino acid residues (91%) identical to, and 893 of 945 amino acid residues (94%) 
similar to, the 945 amino acid residue ptnr:SPTREMBL-ACC:O08722 protein ftom Rattus 
5 norvegicus (Rat) (Transmembrane Receptor UNC5H2) (E = 0.0). Public amino acid databases 
include the GenBank databases, SwissProt, PDB and PIR. 

NOVlb is expressed in at least adrenal gland, bone marrow, brain - amygdala, brain - 
cerebellum, brain - hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal 
brain, fetal kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, 
10 pancreas, pituitary gland, placenta, prostate, salivary gland, skeletal muscle, small intestine, 
spinal cord, spleen, stomach, testis, thyroid, trachea, uterus. This information was derived by 
determining fhe tissue sources of the sequences that were included in tiie invention including 
but not limited to SeqCaUing sources, PubUc BST source, and/or RACE sources. 

The disclosed NOVla polypeptide has homology to the amino acid sequences shown 
15 in the BLASTP data listed in Table IE. 



Table IE. BLAST results for NOVla 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnr : SPTREMBL- 
ACC:Q9D398 


6330415E02RIK 
PROTEIN -- Mus 
itttisculus (Mouse) 


945 


862/945 
(91%) 


897/945 
(94%) 


0.0 


ptnriSPTREMBL- 
ACC.:O08722 


TRANSMEMBRANE 
RECEPTOR 


945 


862/945 
(91%) 


893/945 
(94%) 


0.0 


ptnriSPTREMBL- 
ACC: 008747 


UNC-5 HOMOLOG (C. 
ELEGANS) 


931 


610/929 
(65%) 


723/929 
(77%) 


0.0 


ptnr:SPTREMBL- 
ACC: 095185 


TRANSMEMBRANE 
RECEPTOR UNC5C - 
Homo sapiens 


931 


598/929 
(64%) 


718/929 
(77%) 


0.0 
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The homology between these and other sequences is shown graphicaUy in the 
ClustalW analysis shown in Table IF. In the ClustalW aUgnment of the NOVl protems, as 
weU as all other ClustalW analyses herein, the black outlined amino acid residues indicate 
regions of conserved sequence (ie., regions that may be required to preserve structural or 
functional properties), whereas non-highUghted amino acid residues are less conserved and 
can potentiaUy be altered to a much broader exteat without altering protem structure or 
function. 



1) 

2) 
3) 
4} 
5) 
6) 



NOVla 
NOVlb 
ptnr: 
ptnr: 
ptnr: 
ptnr: 



Table IF. ClustalW Analysis of NOVl 

(SEQ ID NO: 2) 
(SEQ ID NO: 4) 

6330415E02RIK PROTEIN - Mus musculus (Mouse) (SEQ ID NO- 331 
TRANSMEMBRANE RECEPTOR ONC5H2 (SEQ ID NO: 34) 
ONC-5 HOMOLOG (C. ELEGANS) (SEQ ID NO- 35) 

TRANSMEMBRANE RECEPTOR 0NC5C - Homo sapiens (SEQ ID NO: 36) 



MOVla 
KOVlb 
Q90398 
008722 




NOVla 

KOVIb 

Q9D398 

008722 

008747 

09S18S 



11'^ i^C3S/W.TGGFH?vJ-KTAHP-2rQLLHPSVPFL.^TASAGlYkGPVYALOrr^ 



454 
454 
466 
466 
463 
463 
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5 
10 
15 

20 
25 




KQVla 
NOVlb 
Q9D398 
008722 
008147 
095185 

NOVla 
NOVlb 
Q90398 
008722 
O08747 
095185 



30 The presence of identifiable domains in NOVl, as well as all other NOVX proteins, 

was determined by searches using software algorithms such as PROSTTE, DOMAIN, Blocks, 
Pfiun, ProDomain, and Prints, and then determining the hiterpro number by crossing the 
domain match (or numbers) using the Ihterpro website (http:www.ebi.ac.uk/ interpro). 
DOMAIN results for NOVl as disclosed in Tables I&IO, were collected fix>m the Conserved 

35 Domain Database (CDD) with Reverse Position Specific BLAST analyses. This BLAST 

analysis software samples domains found in the Smart and P&m collections. For Tables IG- 
10 and all successive DOMAIN sequence alignments, fiiUy conserved single residues are 
indicated by black shading or by the sign (D and '^strong*' semi-conserved residues are 
indicated by grey shading or by the sign (+). The "strong" group of conserved amino acid 

40 residues may be any one of the foUowmg groups of amino acids: STA, NEQK, NHQK, 
NDEQ, QHRK, MILV, MILF, HY, FYW. 

Tables IG-IO list the domain descriptions from DOMAIN analysis results against 
NOVla. This indicates that the NOVla sequence has properties similar to those of other 
proteins known to contain this domain. 

45 

Table IG. Domain Analysis of NOVla 

gnl I Smart j siaart00218 , 205, Domain present in ZO-1 and Unc5-like netrin 
receptors; Domain of unknown function. (SEQ ID NO: 85) 
CD-Iiength <=> 104 residues, 100.0% aligned 

Score « 149 bits (376), Expect ° 7e-37 



Query: 529 PGSSVSGTFGCLGGRLSIPGTGVSLLVPMGAIFQGKFYEMYLLINICAESTliPLSEGTQTV 586 

I mil Mil I 111 t++l II II 11 I I1+-H- II I I +1-^ 
Sbjct: 1 PSFLVSGTFOARGGRliRGPRTGVRLIIPPGAIPQGTRYTCYLWHDKLSTPFPLEEGETL 60 

50 

Query: 589 LSPSVTOGPTGLLLCRPVlL*rMFHCAEVSARDWIFQIiKTQAHQG 632 

17 
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Sb j ct : 61 LSPVVECGPHGia.FLRPVILEyPHaa^LRPPvD5^EIVIJ.RSEK^ 
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1G4 



Table IH. Domain Analysis of NOVla 



gnl I Pfami pfaitt00791 . ZU5, ZV5 domain. Domain present in ZO-1 and Onc5- 
like netrin receptors Domain of unknown function, (SEQ ID NO: 86) 
CD-Length =» 104 residues, 100.0% aligned 
Score « 147 bits (371), Expect - 3e-36 



Query : 529 PGSSVSGTfiXSCIiGGRLSIPGTGVSLLVPNGAIPQGKFmiYIiLINKAESTLPLSEGTQTV 
^ , « iilii ilil ill! Ml 111 i M'^++ M I ! +i + 

Sb j ct : 1 SGFLVSGTFDARGGRLRGPRTGVRLIXPPGAIPQGTRYTCYLWHDKLSTPPPLEEGETI. 

Query: 589 LSPSVTCGPTGIJiIiCRPVILTMPHCAEVSARDWIFQIJCrQAHQG 632 

Mi MUM MMi -i-MM + Ml ) + | 
Sbjct: 61 LSPWECGPHGRLFLRPVILEVPHCASLRPRDWELVLLRSENGG 104 



588 



60 



Table IL Domain Analysis of NOVla 



gnllSmart lsmartOOOOS , DEATH, DEATH domain, found in proteins involved 
in cell death (apoptosis) . ; Alpha-helical domain present in a variety 
of proteins with apoptotic functions. Some (but not all) of these 
domains form homotypic and heterotypic dimers. (SEQ ID NO: 87) 
CD-Length « 96 residues, 99,0% aligned 
Score =64,7 bits (156), Expect = 2e-ll 



Query: 
Sbjct: 
Query: 
Sb j ct : 



840 



894 



59 



GPYAFKIPIiSIRQKICNSLDAPNSRGNDWRMLAQKLSM-DRYLNYFATKAS PTGV 

I I + l + M + l + M I M + ll + + ++ I++ + 

PPGAASLTELTREKLAKLLD--HDLGDDWRELARKLGLSEADIDQIETESPRDLAEQSyQ 



XLDLWEALQQDDGDLNSLASALEEMGKSEMLVAVATD 
+ 1 M 1 + + I +1 II +11+ + + + ++ 
LLRLWEQREGKNATLGTLLEALRKMGRDDAVELLRSE 



930 



95 



893 



58 



Table IJ. Domain Analysis of NOVla 



gnl I Smart I smart00209 . TSPl, Thrombospondin type 1 repeats; Type 1 
repeats in thrombospondin- 1 bind and activate TGF-beta. (SEQ ID 
NO:88) 

CD-Length = 51 residues, 100.0% aligned 
Score =62,4 bits (150), Expect = le-10 



Query : 249 WSSWAEWSPCSNRCGRGWQKRTRTCTNPAPLNGGAFCEGQAFQKTACTT-ICP 
^ 1 l + IIIIII II I I MM I III II + M M 

Sbj ct : 1 WGEWSEWSPCSVTCGGGVQTRTRCCNPPP— NGGGPCTGPDTETRACNEQPCP 



300 



51 
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Table IK Domain Analysis of NOVla 

gal I Smart j smart00209 , TSPl, Thrombospondin type 1 repeats; 
repeats in thrombospondin- 1 bind and activate TGF-beta. 
NO:88) 

CD-Length » 51 residues, 98.0% aligned 
Score » 49.3 bits (116), Expect « le-06 



Type 1 
(S£Q ID 



Query: 305 WTEWSKWSACSTECAH-WRSRECMAPPPQNGGRDCSGTLLDSKNCTDGLC 
I Ill+ll II I ++I till! I+I +++ I + I 

Sb j Ct : 1 WGEWSEWSPCSVTCGGGVQTRTRCCNPPPNGGGPCTGPDTETRACNEQPC 



353 



50 



Table IL. Domain Analysis of NOVla 

qnl I Pf am I pf amOO 53 1 , death. Death domain. (SEQ ID NO: 89) 
CD-Length » 83 residues, 98.8% aligned 
Score » 57.4 bits (137), Expect » 4e-09 



Query: 852 QKICNSLDAPNSRGNDWRMLAQKLSM-DRYLNYFATKA SPTGVILDLWEALQQDDG 

Ml I III ll+ll + + ++ + III +111 II + 

Sbjct : 1 RELCKLLDDP--L6RDWRRLRRKLGLSEEEIDQIEHENPRLASPTYQLLDLWEQRGGKNA 

Query: 907 DLNSLASALEEMGKSEHLVAVATD 930 

+ +1 M +11+ + + + + 
Sbjct: 59 TVGTLLEALRKMGRDDAVELLESA 82 



906 



58 



Table IM. Domain Analysis of NOVla 

gal I Pf ami pf am00090 , tsp_l, Thrombospondin type 1 domain. 
NO: 90) 

CD-Length - 48 residues, 91.7% aligned 
Score « 49.7 bits (117), Expect = 7e-07 



(SEQ ID 



Query: 250 SSWAEWSPCSNRCGRGWQKRTRTCTNPAPLNGGAFCEGQAFQKTACT 296 

I l + IIIMI ll + l + I MI +11 II I I I + II 
Sbjct: 1 SPWSEWSPCSVTCGKGIRTRQRTCNSPA GGKPCTGDAQBTEACM 44 



Table IN. Domain Analysis of NOVla 

gnl t Smart j 3roart004 0 9 , IG, Immunoglobulin (SEQ ID NO: 91) 
CD-Length « 86 residues, 100.0% aligned 
Score - 48.9 bits (115), Expect - le-06 



Query: 159 PLGKEVPLDHEVLLQCRPPEGVPVAEVEWLKNEDVIDPTQDTNFLLTIDHN LURQA 215 

I I I 1 1 II 1 I I + + I ++ II 

Sbjct: 1 PPSVTVKEGESVTLSCBAS-GNPPPTVTWYKQGGKL-LAESGRFSVSRSGGNSTLTISNV 58 

Query: 216 RLSDTANYTCVAKNIVAKRRSTTATVIVY 244 

1+ III I I I I 1+ I 

Sbjct: 59 TPEDSGTYTCAATNSSGSASSGT-TLTVL 86 
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Table lO. Domain Analysis of NO Via 

giil)Smart|sniart00408, lGc2, Immunoglobulin C<2 Type (SEQ ID NO: 92) 
CD-Length - 63 residues, 87.3% aligned w 



Score = 42.7 bits (99), Expect - 9e-05 



Query: 170 yLLQCRPPEGVPyAEVEWIiCNEDVIDPTQDTNPLI,TIDHNLII^^ 229 

^ 1 » I I I H + 111+ + ++ ++ 11+ I 1+ fniij.1 
Sb3Ct: 6 VTLTC-EASGDPVPNITWIJCDGKPLPESR WASGSTiTiKNVSLEDSGLiiiii^ 60 

Migration of neurons fiom proliferative zones to their functional sites is fundamental 
to the normal development of the central nervous system. Disruption of flie mouse rostral 
cerebellar malformation mutation (icm) gene, also called the Unc5h3 gene, resulted in a 
feilure of tangentiaUy migrating granule cells to recognize the rostral boundary of flie 
cerebeUum. Ih rcm-mutant mice, die cerebeUum is smaller and has fewCT foHa flian in 
wildtype, ectopic cetebeUai" cells are present in midbrain regions by 3 days after birth, and 
there are abnormalities in posbiatal cerebellar-neurxmal migration. Ackerman et al. (1 997). 
Sequence analysis has revealed that flie predicted rem mouse protein is a transmembrane 
protem tiiat contains 2 hnmunoglobulin ag>like domains and 2 type I thrombospondin 
CnffiSl) motife in tiie extracenuhir region. Ig and THBSl domains are also found in the 
extraceUular region of the C. elegans UNC5 transmembrane protein, and the C-terminal 865- 
amino acid region of Rem is 30% identical to UNC5. In addition, the UNC5 protein is 
essential for dorsal guidance of pioneer axons and for the movement of ceUs away from the 
nehin ligand. Ackemian et al. (1997). In the developing brain of vertebrates, netrin-1 plays a 
role in bofli cell migration and axonal guidance. 

In flie developing nervous system, migrating cells and axons are guided to their targets 
by cues in flie extracellular enviromnent. The netrins are a family of phylogeneticaUy 
conserved guidance cues that can function as difiusible atlractants and repellents for different 
classes of cells and axons. Jn vertebrates, insects and nematodes, members of flie DCC 
subfamily of the immunoglobuUn superfamily have been impKcated as receptors fliat are 
involved in migration towards netrin somces. hi Caenorhabditis elegans, tiie transmembrane 
protein UNC-5 has been implicated in fliese responses, as. loss of UNC-5 fimction causes 
migration defects and ectopic expression of UNC-5 in some neurons can redirect flieir axons 
away from a netrin source. 

The disclosed NOVl nucleic acid of flie mvention encoding a UNC5H2-like protein 
includes flie nucleic acid whose sequence is provided in Table lA, IC or a fragment fliereo£ 
The mvention also includes a mutant or variant micldc add any of whose bases may be 
changed from flie corresponding base shown in Table 1 A or IC while still encoding a protein 
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that maintains its UNC5H2 like activities and physiological functions, or a fiagment of such a 
nucleic acid. The invention further includes nucleic acids whose sequences are 
coniplementary to diose just described, including nucleic acid fiagments that are 
complementary to any of the nucleic acids just described. The invmtion additionally includes 
S nucleic acids or nucleic acid fragments, or complements thereto, whose stractuies include 
chemical modifications. Such modifications include, by way of nonlimiting exanq)le, 
modified bases, and nucleic acids whose sugar phosphate backbones are modified or 
derivatized. These modifications are carried out at least in part to enhance the chemical 
stability of the modified nucleic acid, such that they may be used, for example, as antisense 

1 0 bin^g nucleic acids in therapeutic applications in a subject In the mutant or variant nucldc 
acids, and their complements, up to about 16 percent of the bases may be so changed. 

The disclosed NOVl protein of the invention includes tiie UNC5H2-like protein whose 
sequence is provided in Table IB or ID. The invention also includes a mutant or variant 
protein any of whose residues may be changed fix>m the corresponding residue shown in Table 

15 IB or ID while still encoding a protein that maintains its UNC5H2-like activities and 

physiological fimctions, or a functional fiagment thereof In the mutant or variant protein, up 
to about 9 percent of the residues may be so changed. 

The invention fiuther encompasses antibodies and antibody fi-agments, such as Fab or 
(FabK^^^^ bind iuMnunospecificaily to any of the proteins of the invention. 

20 The above defined information for this invention suggests that this UNC5H2-like 

protein (NOVl) may function as a member of a 'TJNC5H2 family". Therefore, the NOVl 
nucleic acids and proteins identified here may be useful in potential therapeutic appUcations 
implicated in (but not limited to) various pathologies and disorders as indicated below. The 
potential therapeutic appUcations for this invention include, but are not limited to: protein 

25 tho^^eutic, small molecule drug target, antibody target (therapeutic, diagnostic, drug 
targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene therq>y (gene 
delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of all tissues 
and cell types composing (but not limited to) those defined here. 

The NOVl nucleic acids and proteins of the invention are useful in potential 

30 therapeutic applications implicated in cancer including but not limited to various pathologies 
and disorders as indicated below. For example, a cDNA encoding the UNCSH2-like protein 
(NOVl) may be useful in gene then^y, and the UNC5H2 -like protem (NOVl) may be useful 
when administered to a subject in need thereof. By way of nonlimiting example, the 
compositions of the present invention will have efficacy for treatment of pati^its suffering 

21 
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fromcaidiomyopathy, alheroscleroas. hypertension, congemtal heart defects, aortic stenosis, 
atrial sq)tal defect (ASD), atrioventricular (A-V) canal defect, ductus a^ ' 
stenosis, subaortic stenosis, venlricular septal defect (VSD), valve diseases, tubetous sclerosis, 
sclerodenna, obesity, transplantation, diabetes, autoimmune disease, renal artery stenosis, 
interstitial nephritis, glomerulonephritis, polycystic kidney disease, systemic lupus 
erythematosus, renal tubular acidosis, IgA nephropathy, hypercalcehnia, Lesch-Nyhan 
syndrome. Von ffippel-Lindau (VHL) syndrome. Alzheimer's disease, stroke, tuberous 
sclerosis. Parkinson's disease. Huntington's disease. cerAral palsy, epilepsy. Lesch-Nyhan 
syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral disorders, 
addiction, anxiety, pain, neuroprotection, cancers, and/or other pathologies and disorders. For 
example, a cDNA encodmg the transmembrane recq»torUNC5H2-like protein maybe usefiil 
in transmembrane receptor UNC5H2 therapy, and the transmembrane receptor UNC5H2-like 
protem may be use&l administered to a subject in need thereof. By way of nonlimiting 
example, the compositions of the present invention will have efficacy for treatment of patients 
suflferingfiomcardiomyopathy, atherosclerosis, hypertension, congenital heart defects, aortic 
stenosis, atrial septal defect (ASD). atrioventricular (A-V) canal defect, ductus arterios^, 
puhnonary stenosis, subaortic stenosis, ventricular sqjtal defect (VSD), valve diseases, 
tuberous sclerosis, scleroderma, obesity, transplantation, diabetes, autounmune diseasJ, renal 
artery stenosis, interstitial nephritis, glomerulonephritis, polycystic kidney disease, systemic 
lupus erythematosus, renal tubular acidosis. IgA nephropathy, hypeicalceimia, Lesch-Nyhan 
syndrome. Von Hippel-Lindau (VHL) syndrome, Alzheimei^s disease, stroke, tuberous 
sclerosis. Paridnson's disease. Huntington's disease, cerebral palsy, epilepsy, Lesch-Nj^ian 
syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral disorders, 
addiction, anxiety, pain, neuroprotection, cancers, and other diseases, disorder^! and conditions 
of the like. Also since this gene is expressed at a measurably hi^ level m several cancer 
ceU lines (including breast cancer. CNS canca-, colon cancer, gastric cancer, lung cancer, 
melanoma, ovarian cancer and pancreatic cancer), it may be useful in diagnosis and tieafLait 
of these cancers. The NOVl nucleic acid encoding the UNC5H2-like protein of the invention, 
or fiagments thereof may further be useful m diagnostic appKcations, wherein the presence or 
amount of the nucleic acid or the protem are to be assessed. 

NOVl nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immuno-specifically to the novel NOVl substances for use in therapeutic or 
diagnostic methods. These antibodies may be generated accoidmg to methods known in the 
art, using prediction fiom hydrophobicity charts, as described m the "Anti-NOVX Antibodies" 
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section below. The disclosed NOVl proteins have multiple hydrophilic regions, each of 
which can be used as an inimimogen. In one embodiment, a contemplated NOVl epitope is 
from about amino acids 1 to 100. In another embodiment, a NOVl epitope is from about 
amino acids 200 to 300. In fiuther embodiments', a NOVl epitope is from about amino acids 
5 450 to 500, from about amino acids 600 to 900, from about amino acids 950 to 1000, from 
about anuno acids 1200 to 1300, from about amino acids 1400 to 1600, Scorn about amino 
acids 1800 to 1900, from about amino acids 1950 to 2050, and from about amino acids 2200 to 
2300. These novel proteins can be used in assay systems for frmctional analysis of various 
human disorders, which will help in understanding of pa&ology of the disease and 
1 0 development of new drug targets for various disorders. 



NOV2 

NOV2 includes three novel protein tyrosine phosphatase precursor-like proteins 
disclosed below. The disclosed sequences have been named N0V2a, NOV2b, and NOV2c. 



15 NOV2a 

A disclosed N0V2a nucleic acid of 6994 nucleotides (also referred to as 
SC126422078_A) encoding a recq}tor protem tyrosine phosfphatase precursor-Uke protein is 
shown in Table 2A. An open reading frame was identified beginning with an ATG initiation 
codon at nucleotides 31-33 and ending with a TAA codon at nucleotides 6874-6876. A 
20 putative untranslated region upstream from the initiation codon and downstream from the 
termination codon is underlined in Table 2A. The start and stop codons are in bold letters. 



Table 2A. NOV2a nucleotide sequence (SEQ ID NO:5). 

TGATTCTACTGGCTGAAAAATGTAATAAAGM GGATTTTCTTATCATTTTTCTTO 

TCAGAGACACAGGTAGATGTTTCCAATGTCGTTOCTGGTACTAGGTACGATATiU^ 

ACAACATACACCTCACCTGTTACTAGAATAGGGGCTTCTAATGAACCAGGGCCTCCAGTCTTCC^ 

GAAAGAGTCGGATCTGCTGGGATTCTTCTGTCTTGGAATACACCACCrrAATCCAAATGGAAGGATTATATCT 

TACATTGTCAAATATAAGGAAGTTTGTCCGTGGATGCAAACAGTATATACACAAGTCAGATCAAAGC^ 

AGTCTGGAAGTTCTTCTTACTAATCTTAATCCTGGAACAACATATGAAATTAAGGTAGCT^ 

GCTGGCATTGGAGTGTTTAGTGATCCATTTCTCTTCCAAACTGCAGAAAGTGCTCX^ 

TTCACAGGTGAGGCTGTCCCGTTCAGCAGTAAGCTGATGTGGTATACCTCGGCAACCAAAAAA^ 

AGCO^CAAGATTAGTCTCAAGCATAACAGAAGTGGGATAGTAGTGAAAGAAGTGTCAATCAGAG 

ATTTTAAGTGCTTCCXriTCCTTTGCACTGCAACGAGAATAGTGAATC^ 

TarCCAACCCTTGGTAGAGTTACACCTCCATCGCGTACCACACATTCATCAAGCACGTTGACA 

ATCAGCTCTGTGAAAGAGCCTATCAGTTTTGTAGTGACACACTTGAGACOT 

GTTTCAGCTGCTACAACTGAAGCAGGTTATATTGATAGTACGATTGTCAGAACACX»GAATCAGTGCCTGAA 

GGACCACCACAAAACTGCGTAACAGGCAACATCACAGGAAAGTCCTTTTCAATTTTATGGGACCCACCAACT 

ATAGTAACAGGGAAATTTAGTTATAGAGTTGAATTATATGGACCATCAGCAGGTCGCATTTTGGATAA 

ACAZU^AGACCTCAAGTTTGCATTCACTAACCTAACACCATTTACAATGTATGATG^ 

ACCAGTGCAGGGACTGGGCCCAAGTCAAATATTTCAGTATTCACrCCACCAGATGTTCCAGGGGCA^ 

GATTTACAACTTGCAfiAGGTAGAATCCACGCAAGTAAGAATTACTTGGAAGAAACCACGACM^ 

ATTATTAACCAATACCGAGTGAAAfiTGCTAGTTCCAGAGACAGGRATAATTTTGGAAAATAC^^ 
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GACfl 
TCTfl 
TTCfl 
CATT 
TCTC 
GAAA 
GATG 
ATCA 
ATM 
GGCA 



GACAOTGCAGCTGAACAGCTGftCTTATGTTCTTATCAGATTA^^ 

TTCAGAGTTACACATGTTACCATAA<aGAAGTlOTTTTACaCTGGGATCCTrc^ 
CATTACCTTATCACTATTTTGGATGTTGAAAACCAATCCAAGACT 

GflAAGTTCTTTGTCTGAAGAAaAT<a(aTCTTTGT(H«aACTTCaG^ 

»I»™r''™'''^*^^*'*'''««**'*'«5ATACnTrAT^^^^ 

ACTTACAflAAATATTTCTTCTGGAGaGATTGaGCTATCATTCCTTCCCCCa^^^^^^^ 



AGCCTCAACCCACGTTGGA 



CAflAACATTAAAGGTCTGflAGflAATATAa^ 
GGMTTCGGAGTCCTCCXaTAAGTATACTGACGGAGGAAGATGCTCCT^ 

/^CTT«TCAATAATTCTTTTCTG<»CACCTCCTTC^ 



ACRTATGAGAGJ«GCATATArmHaTAATCTGQ 

AATATGCAGTGCATGGCAACTAGCTGGCAGTCRGTTTTAGTGJUUITGGGATCCRCC 

5J?^»t^?^*^*^«<^^«<^^^GGAATTCTAcSGTSSS 

TTCATAAAGOTTCTTGCCAATACCTCATATGTCTTTAAAGTflAGAGOTCflACC^^ 



AGTAGCAACATCACCTTTTA 
rCTGATTGATGTCAAATCGG 
RACCATAGAAATTAAAGATT 



CCTCCA<arGGTCCTCCTGftAAATGTTCaTffrAGTAGCAACATCACCTTTTAGCATCArran.a»rr^ 

^^^^■''^'''''^''^^^^taaaaccatagaaattaaaSSSSS 

TCTGTAGTGATCACTGCATTTACTGGGAACATTAGTGCTG^^^^^ 



.TAGAAATTAAAGATTTAGAAATATTCACAAGGTAT 

bTti"""^ 

CAC 

GTTTACCGAGAAGATGATCCTACTGCTGTCCAGA^ 



::aatcagaatgc 

IVAACAiGGAGCTC 
rTACAAATGAAC 
iCATCATAGGTG 



GG^TGTAACAAAGTGGTATGATGCATATTTTAATAAAGCAAGGCCATATTTTA«VAAnVT^ 



^^S^I^^^^Ee^^^^^T^^^-CTTTCCGTCACTTTGTGTATCCTTICW^^ 

LTACTCTCCTCAGGAT 
IGAACTGAAGGACGAG 
aCAAACAACAACCTA 



GCTTCCCAAACATAAAACCATATAATAa 
TTAGTAATGCTaACaa«weTTTTrsa»»»,J^^if^^ 
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CCyWSTTACTGTCTTTGGAGATATAGTGATTACAAAGCTAATGGAGGATGTTCJUiA 

GATCTGAAAATTG7\AAGGCATGGGGATTGCATGACTGTTCGACMTGTMCTTTACTGCC^^ 

GGGGTTCCTGAGAAOVGCGCCCCTCrAATTCACTTTGTGAAGTT^ 

ACACCTATGATTGTTCACTGCAGTGCTGGAGTTGGAAGAACTGGAGTTTTTATTGCT 

CAACATATAAATGACCATGATTTTGTGGATATATATGGACTAGTAGCTGAACTGAGAAGTGi^^ 

ATGGTGCAGAATCTGGOlCAGTATATCIOTTTACACCAGTGCAirrcrGGATCT 

AATCAGCCCATCTGTrrrGTTAACTATTCAGCACTTCAGAAGATGGACTCTTTGGACGC^^ 

GATGTTGAGCTTGAATGGGAAGAAACCACTATGTA AATATTCAGACCAAAGGATAC^ 

TAAATCCCAGGGGCCAAAGTTACCCCCTCATTCTTCCGAATTGARATCTGCAACCTTAA^ 

CTTCTCTCAC 



In a search of public sequence databases, the N0V2a nucleic acid sequence, located on 
chiomsome 12 has 777 of 3293 bases (84%) identical to a gfbrGENBANK- 
ID:AF063249|acc:AF063249.1 mRNA from Rattus norvegicus (Rattus norvegicus glomerular 
5 mesangial cell receptor protein-tyrosine phosphatase precursor OPTPRQ) noRNA, complete 
cds) (B - 0.0). Public nucleotide databases include all GenBank databases and the GeneSeq 
patent database. 

The disclosed N0V2a polypeptide (SEQ ID N0:6) encoded by SEQ ID NO:5 has 2281 
amino acid residues and is presented in Table 2B using the one-letter amino acid code. Signal 

10 P, Psort and/or Hydropathy results predict that N0V2a has a signal peptide and is likely to be 
localized in the plasma membrane with a certainty of 0.4600. hi o&er embodiments, N0V2a 
may also be localized to the microbody (peroxisome) with acertainty of 0.1381, the 
endoplasmic reticulum (membrane) with a certainty of 0.1000 or in the endoplasmic reticulmn 
(lumen) with a certainty of 0. 1000, The most likely cleavage site for a N0V2a peptide is 

15 between amino acids 17 and 18, at: SET-QV. 



table 2B. Encoded NOV2a protein sequence (SEQ ID NO:6). 

MDFLIIFLLLFIGTSETQVDVSNWPGTRYDITISSISTTYTSPVTRIGASNEPGPPVFLAGERVGSAGILL 

SWNTPPNPNGRIISYIVKYKEVCPWMQTVYTQVRSKPDSLEVIiTNLNPGTTYEIBCVAAEN^ 

LPQTAESAPGKWDFTGEAVPFSSIOWWYTSATKKKITSFKISVKHNRSGIVVKEVSIRVECILS^ 

NENSESFLWSTASPSPTLGRVTPPSRTTHSSSTLTQNEISSVKEPISFVVTHLRPYTTYLFEVSMTTEAGY 

IDSTIVRTPESVPEGPPQNCVTGNITGKSFSILWDPPTIVTGKFSYRVELYGPSA6RILDNSTKDLKFAFTN 

LTPFTMYDVYIAAETSAGTGPKSNISVFTPPDVPGAVFDLQIAEVESTQVRITWKKPRQPNGIINQYRVKVL 

VPETGIILENTLLTGNNEINDPMAPEIVNIVQPMVGLYEGSAEMSSDLHSLATFIYNSHPDKNFPARNRAED 

QTSP\nrrTRNQYITDIAAEQLTYVLIRLRRFWAETMGFSRYTIMSSASRDNLTSPGPLSAQNFRVTHVTITE 

VFLHWDPPDPVFFHHYLITILDVENQSKSIILRTLNSLSLVLIGLKKYTKYKMRVAASTHVGESSLSEENDI 

FVRTSEDEPESSPQDVEVIDVTADEIRLKWSPPEKPNGIIIAYEVLYKNIDTLYMKNTSTTDIILRNLRPHT 

LYNISVRSYTRFGHGNQVSSLLSVRTSESVFDSAPENITYKNISSGEIELSFLPPSSPNGIIQKYTIYLKRS 

NGNEERTIOTTSLTQNIKGLKKYTQYIIEVSASTLKGEGVRSAPISILTEEDAPDSPPQDFSVKQLSGVTVK 

LSWQPPLEPNGIII.YYTVYWRSSIOTIim'ETSLELSDLDYNVEYSAYVTASTRFGDGKTRSNIIS 

GPSDPPKDVYYANLSSSSIILFWTPPSKPNGlIQYYSVYYRNTSGTFMQNFTIJlEVTNDFDNMTVSTIIDKIi 

TIFSYYTFWLTASTSVGNGNKSSDIIEVYTDQDVPEGFVGNLTYESISSTAINVSWVPPAQPNGLVFYYVSL 

XIKIQTPRHVRPPLVTYBRSIYFDNLEKYTDYILKITPSTEKGFSDTYTAQLYIKTEEDIPETSPIINTFKNL 

SSTSVLLSWDPPVKPNGAIISYDLTLQGPNBNYSFITSDNYIILEELSPFTLYSFFAAARTRKGLGPSSILF 

FYTDESVPLAPPQNLTLINCTSDFVWLKWSPSPLPGGIVKVYSFKIHEHETDTIYYKNISGFKTEAKLV 

PVSTYSIRVSAETKVGNGNQFSNVVKFTTQESVPDWQNMQCMATSWQSVLVKWDPPKKANGIITQYM\r^ 

RNSTKVSPQDHMYTFIKLLANTSYVFKVRASTSAGEGDESTCHVSTLPETVPSVPTNIAFSDVQSTSATLTW 

IRPDTILGYFQNYKITTQLRAQKCKEWESEECVEYQKIQYLYEAHLTEETVYGLKKFRWYRFQVAAST^^ 

GNASNWISTKTLPGPPDGPPENVHWATSPFSISISWSEPAVITGPTCYLIDVKSVDNDEFNISFIKSNEEN 

KTIEIKDI»EIFTRYSWITAFTGNISAAYVEGKSSAEMIVTTLESAPKDPPNNOTFQKIPDEVTKFQLTFLP 

PSQPNGNIQVYQALVYREDDPTAVQlHNLSIIQKTOT'FVIAMLEGIiKGGHTYNISVYAVNSAGAGPKVPM^ 
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DQLITVADIfiLKDERLTRPISKKSFWHVEELCTWmKTOEEFSELPKFWDLSSTD^ 
LHQCILDIJ^HKGSMOPICEVMYSAMKMD3IJ)ftlffiM3GDVET.F.WF.rT-rM «aa«nv«VBWlAQIIS- 



A search of sequence databases reveals fliat the N0V2a amino add sequence has 1894 
of 2301 amino acid residues (82%) identical to, and 2078 of 2301 amino acidresidues (90%) 
similar to. the 2302 amino acid residue ptnnSPTREMBL-ACC:088488 protean ftom iiaftus 
norvegicus (Rat) (Glomerular Mesangial CeU Receptor Protein-Tyrosine Phosphatase 
Precursor (EC 3.1.3.48)) (E = 0.0). Pubhc amino acid databases include the GenBank 
databases, SwissPiot, PDB and PIR. 

N0V2 is expressed in at least kidney and colon. This mformation was derived by 
determinmg the tissue sources of the sequences that were included in flie mvention including 
but not limited to SeqCalling sources, PubUc EST sources. Literature sources, and/or RACE 



sources. 



In addition, the sequence is predicted to be expressed in Rattus norvegicus :kidney 
because of the raqiression pattern of (GENBANK-ID: ^rGENOBANK- 
ID:AF063249|acc:AF063249.1) a closely related Rattus norvegicus glomerular mesangial cell 
receptor protem-tyrosine phosphatase precursor (PTPRQ) mRNA, complete cds homolog. 

NOV2b 

A disclosed N0V2b nucleic acid of 2565 nucleotides (also referred to as CG50718-02) 
encoding a novel Glomerular Mesangial CeU Receptor Protein-Tyrosine-like protein is shown 
in Table 2C. An open reading fiame was identified beginning with an AGA codon at 
nucleotides 1-3 and ending with a GAG codon at nucleotides 2563-2565. The start and stop 
codons are in bold letters in Table 2C. Because the first and last codons are not traditional 
initiation and termination codons. N0V2b could represent a partial reading fiame that extends 
in the 5' and/or 3' directions. 



Table 2C. NOV2b nndeotide sequence (SEQ ID NO:7). 



^™S^'^"^*='^'=^*^^<^^ATGTTTCAC^GATCTTACAGCAffl^^^ 
CTG^CftCCTCTTGTTACATATGAGAGAflGCATATATTTTGATAATCTGGAAA^ 

^^^?^^™'^'''^'^'''^**=*'''*^*TTGGAAGAGCTTTCACCATTTACATO^^ 
GCTGCCGCAAGAACTA6AAAflGGA(nTOGTCCa^CCAGTATTCTTTTCTTTTAa^^ 
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TTAGCACCTCCACMAATTTGACTTTAATCAACTGTACrTC^ 

CXrKrrrCCAGGTGGTATTGTTAAAGTATATAGTTTTAAA^ 

AAGAATATATCAGGATTTlUU^ACTGAAGCCAAAei^GTTG^ 

GTATCTGCGl^CAGCAAAGTTGGAAATGGCAATCAATTTAGTAATGTAGTAAAATTCA 

GTTCCAGATGTCGTGCAGAATATGCAGTGCATGGCAACTAGCTG^^ 

CCCAAAAAGGCAAATGGAATAATAACGCA6TATATGGTAACAGTTGAAAGGAATTCT 

CAAGATCACATGTACACTTTCATAAAGCTTCrrGCCAATAOT 

T(»GCTGGTGAAGGTGATGAAAG»ttTGCCATGTCAGCACACTACCT 

AATATTGCTTCTTCIHSATGCT 

TACTTTCAAAATTACAAAATTACCACTCAACTTCGTGCTCaAAAATGC^^ 

GTTGAATATau^AAAATTCAATACCTCTATGAAGCTCACTTAACTGAAGA^ 

TTTAGATGGTATAGATTCCAAGTGGCTGCCAGCACCAATGCTGGCTATGGCAATGCTTCA^ 

ACAAAAACTCTGCCTGGCCCTCCAGATGGTCCrCCTGAAAATGTTCATGTAGTAGC^UV^^ 

ATCAGCATAAGCTGGAGTGAACCTGCTGTCATTACTGGACCAACATGTTATCTGATTGATGTO^ 

GATAATGATGAATTTAATATATCCTTCATCAAGTCAAATGAAGAAAATAAAACCATAGAAATTAAAGATTTA 

GAAATATTCACAAGGTATTCTGTAGTGATCACTGCATTTACTGGGAACATTAGTGCTGCATAT 

AAGTCAAGTGCTGAAATGATTGTTACTACTTTAGAATCAGCCCOUUVGGACCCACC^ 

CAGAAGATACCAGATGAAGTTACAAAATTTCAATTAACXSTCCCOTCCrCCT^ 

CAAGTATATCAAGCTCTGGTTTACCGAGAAGATGATCCTACTGCrGTCCAGATTOVC^ 

CAGAAAACCAACACATTCGTCATTGCAATGCTAGAAGGACTAAAAGGTGGACATACATACAATATCAGTGT 

TACGCAGTCAATAGTGCTGGTGCAGGTCCAAAGGTTCC6ATGAGAATAACCATGGATATCAAAGCTCCAGCA 

CGACCAAAAACCAAACCAACCCCTATOTATGATGCCACAGGAAAACTGCriTGTGACTTC^ 

ATCAGAATGCCAATATGTTACTACAGTGATGATCATGGACCAATAAAAAATGTACAAGTGCTTGTGACAGAA 

ACAGGAGCTCAGCATGATGGAAATGTAACAAAGTGGTATGATGCATATTTTAATAAAGCAAGGCCA^ 

ACAAATGAAGGCrTTTCCTMCCCTCCATGTACAGAAGGAAAGACAAAGTTTAGTGGCAATGi^^ 

ATCATAGGTGCTGATAATGGATGCATGATTCCTGGCAATGAAGACAAAATTTGOUVTGGACCACTGAM 

AAATUIGCAATACTTATTTAAATTTAGAGCTACAAATATTATGGGACAATTTACTGACTCTGATTATTCTGAC 

CCTGTTAAGACTTTAGGCGAAGGACTTTCAGAAAGAACCCTCGAG 



The disclosed NOV2b polypeptide (SEQ ID N0:8) encoded by SEQ ID N0:7 has 855 
amino acid residues and is presented in Table 2D using the one-letter amino acid code. 



Table 2D. Encoded NOV2b protein sequence (SEQ ID NO:8). 

rspegfvgniSyesisstm^ 

ijcitpstekgfsdtytaqlyikteedvpetspiintpknlsstsvllswdppvkpngaiisydltlqgpt^ 

ysfitsdnyiii^elspftlysffaaartrkglgpssilffytdesvpimpqnltlinctsdfvwl™ 

plpggivk\nfsfkihehetdtiyyknisgfkteaklvglepvstysirvsaftkvgngnqfsnvvkftto^ 

vpdwqlwqcmatswqsvlvkwdppbacangiitqykvtvernstctspqdhmytfikli^ 

sagegdestchvstlpetvpsvptniafsdvqstsatltwirpdt'ii.gyfqnykittqu(aqkcbcew^ 

veyqkiqylyeahlteetvyglkkfrwyrfqvaastnagygnasnwistktlpgppdgppenvhvvatspfs 

isisws£pavitgptcylid\^vdndee19isfiksneenktielkdiibiftrysvvitafrgnisaayveg 

kssaemivtti£sapkdpphnmtfqbapdevtkfqltslppsqpngnlqvyqalvyreddptavqim^ 

qktntfviamlegijcgghtynisvyavnsagagpkvpmritmdikaparpktkptpiydatgkllw^ 

irmpicyysddhgpiknvqvi.vtetgaqhdgnvtkwydayfnkarpyftnegfpnppctegot 

iigadnacmipgnedkicngplkpkkqylfkfratnimgqftdsdysppvktlgeglsertle 



N0V2b is expressed in Bram, Colon, Fetal brain, Germ CeU, Heart, Kidney, Prostate, 
Utmis, brain, breast, colon, kidney, lung. 



NOV2C 

A disclosed N0V2c nucleic acid of 6903 nucleotides (also referred to as CG50718-05) 
encoding a novel Glomerular Mesangial Cell Receptor Protein-Tyrosine Phosphatase 
Precursor-like protein is shown in Table 2E. An open reading frame was identified beginning 
widi an ATG initiation codon at nucleotides 1-3 and ending with a TGA codon at nucleotides 
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6901-6903. A putative untranslated regions upstream fiom flie initiation codon and 
downstream of the temiination codon are underlined in Table 2E. The start and stop codons 
are in bold letters. 



Table 2E. NOV2c nucleotide sequence (SEQ ID NO:9). 



AgG<aTTTTCTTM-CftTTTTTCTTTTaCTTTTTATT 

GTGftCaaCaAATCTAACAGRACCAGGGCCTCCAGTCTTCCTAGCCGGGGAAAGAGTCGG^^ 
COTCTGTCTTGGAftTi«ac^ 

araMTOCTGGAACAacaTATGAAATTAaGGTAGCTGCTGAAAACAGTGCTGG(^^^ 
CCATOTCTCraCCaAACTC^^ 

GCTTCAGCRGTTAAGCTGATTTGGTATTTACCTCGGCAACCAAATGGCAAAATTACCA^ 

CTOaGCATGCaUSAAGTGGGATAGTAGTGAAAGATGTCTOiATCAGAGTAGAG 

TTGCCAGAATGOUlTGTflGAGAATAGTGAATCTTTTTTATGGAGTACAGCCAGCCCTTSS 

AARGaKCTATawrrTTGTAGTGACACACTTGAGACCTTATAOiA 
ACAMTGAAGCAGGTTATATTGATAGTACGATTGTCAGAACACCAGAAT^^ 

aactccgtaacaggcaacatcacaggaaagtccttttcaattttatgggacccaccaactSt^S 

SftATTTAGTTATAGAGTTGAATTATATGGACCATCAGGTCGCATTTTGGATAMSSS^S 

TTOG^TTCACTAACCTAACACCATTTACAATGTATGATGTCTATATTGCGGCTGAAAC^^ 

GGGCCCAAGTCAAATATTTCAGTATTCACTCCACCAGATGTTCaiGGGGCa^GTGTTTGATTTACRACTTG^ 

^^^^*^'^'^**^'^'^^^'^'^®^'^**^^"^^<^<^CCAAATGGflATTATTAAC^^ 

CGAGTGaAAGTGCTAGTTCCAGAGACAGGAATAATTTTGGAfiAATACTTTGCTCACTGGAAATAATGAGATA 

AATGACCCCATGGCTCCAGAAATTGTGAACATAGTAGAGCCftATGGTAGGATTATATGAGGGTTCAGCAGAG 

ATGTCGTCTGACCTTCACTCRCTTGCTACATTTATATATAACAGCCATCOVGATAAAAACTTTCCTGCAAG^ 

^^5S^S;S^!^^^'^^^'^^"^^^^<^*^^™'=*^<5GAATCAGTATATTACTGA^ 

CAGCTGTCTTATGTTATCAGGAGACTTGTACCTTTCACTGAGCACATGATTAGTGTATCTGCTTTCACCMC 

ATGGGAGAAGGACCACCAACAGTTCTCAGTGTTAGGACACGTCAGCAAGTGCCAAGCTCCATTAAAATTATA 

AACTATAAAAATATTAGTTCTTCATCTATTTTGTTATATTGGGATCCTCCAGAATATCCCAATGGAAAAATA 

ACTCACTATACGATTTATGCAATGGAATTGGATACAAACAGAGCATTCCAGATAACTACCATAGATAACAGC 

TTTCrCATAACAGGTATAGGGTTAflAGAAATACACAAAATACAAAATGAGAGTGGCAGCCTCAACCCACGTT 

GGAGAAAGTTCTTTGTCTGAAGAAAATGACATCTTTGTGAGAACTTCAGAAGATGAACCGGAATCATOUS^ 

CAAGATGTCGAAGTAATTGATGTTACCGCAGATGAAATAAGGTTGAAGTGGTCACCACCCGAAAA6CCCAAT 

GGGATCATTATTGCTTATGAAGTGCTATATAAAAATATAGATACTTTATATATGAAGAACACATCAACAACA 

GACATAATATTAAGGAACTTAAGACCTCACACCCTCTATAACATTTCTGTAAGGTCWACACCAGATTTGGT 

CATGGCAATCAGGTATCTTCTTTACTCTCTGTAAGGACTTCGGAGACTGTGCCI^TAGTGCacaWa^ 

ATCACTTACAfiAAATATTTCTTCTGGAGAGATTGAGCTATOlTTCCTTCCCCCAftGTAGrCCaaTG^ 

ATAOVAAAATATACAATTTATCTCyiAGAGAAGTAATGGAAATGflGGAAAGAACrATARATACAACCTCm 

ACCCAAAACATTCTGAAGAAATATACCCAATATATCaTTGAGGTGTCTGCTAGTACACTOWaGGTGA^^ 

GTTCGGAGTGCTCCCATAAGTATACTGACGGAGGAAGATGCTCCTGArrCTCCCCCTCMMSACTTCTCT 

AAACAGTTGTCTGGTGTCACGGTGAAGTTGTCATGGCAACCACCCCTGGAGCCAAATGGAATTATCCTTTAT 

TACACAGTTTATGTCTGGAGGAATAGATCATCATTAAAAACTATTAATGTCACTGAAACaTCaTTGGAGTTA 

TCAGATTTGGATTATAATGTTGAATACAGTGCTTATGTAACAGCTAGCaCCAGATTTGGTGftTGGGAAAaCA 

AGAAGCAATATCATTAGCTTTCAAACACCAGAGGGACCAAGCGATCCTCCCAAAfiATGTTTATTATGOU^ 

CTa«3rrCTTCATCAATAATTCTTTTCTGGACACCTa:TTCAAAACCTAATGGGAT*ATAC^^ 

GTTTATTACAGAAATACTTa^GGTACTTrrATGCAGAATTTTACACrCCaTGAAGTRACCA^ 

AATATGACTGTATCCACAATTATAGATAAACTGACAATATTCaGCTACTATACATTTTGGTTAACAGCAAGT 

ACTTCAGTTGGAAATGGGAATAAAAGCAGTGa(aTCaTTGAAGTATA(»CaGATC»AGACGTCCCTGAAGGG 

TTTGTTGGAAACCTGACTTACGAATCCATTTCGTCAACTGCAATAAATGTAAGCTGGG^ 

CCa^CGGTCTAGTCTTCTACTATGTTTaiCTGATCTTACAGCaGACTCCTCGCCaTGTGAGAaaiOT^ 

GTTACATATGAGAGAAGCATATATTTTGATAATCTGGAAAAATACaCTGATTATATATTAAAAATTACTCCA 

TOUVCAGAAAAGGGATTCTCTGATACCTATACTGCCCAGCTATACATCAAGACPGAAGAAGATGTCCC^ 

ACTTCACCAATAATOUiCACTTTTAAAAACCTTTCCTCTACCTCAGTTCTCTTATCaTGGGArCCCCCAGTA 

AAGCCAAATGGTGCAATAATAAGTTATGATTTAACTTTACAAGGACCSUWVTGAAaATTATTCTTTCAT^^ 

TCTGATAATTACATAATATTGGAAGaGCTTTCACCATTTACATTATATAGCTrrTTTGCTGC^ 

AGAAAAGGACTTGGTCCTTCCAGTATTCTTTTCTTTTACACAGATGAGTCAGTGCCGTTAGCACCT^ 

AATTTGACTTTAATCAACTGTACTTCAGACTTTGTATGGCTGAAATGGAGCCCAAGTCCTm^ 

ATTGTTAAAGTATATAGTTTTAAAATTCaTGAACATGAAACTGACACTATATATTATAAGAATATATCAGGA 
TTTAAAACTGAAGCCAAACTTGTTGGACTGGAACC»GTaiGCACCTACTCTATCCG^ 

AAAGTTGGAAATGGCaUiTCAATTTAGTAATGTAGTAAAATTCACSACCCfflAGAATCAGTTCCAGAT^ 
CAGAATATGCAGTGCATGGCaUVCTAGCTGGCAGTCaGTTTTAGTGAAATGGGA 
GGAMAATAACGCAGTATATGGTAACAGTTGAAAGGAATTCTACaAAAGTTTCTCC^^ 
ACTTOCA-rAAAGCTTCTTGCCAaTACCTCATATGTCTTTAAACTAAGAGCTTCAACCTCA^ 
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GATGAAAGCACATGCCATGTCAGCACACTACCTGAAACAGTTCCCAGTGTTCCCACAAATAl^^ 

GATGTTCAGTCAACTAGTGCAACATTGACATGGATAAGACCTGACACTATCCTTGGCTACTTTC^^ 

AAAATTACGACTCAACTTCGTGCTCAAAAATGO^GAATGGGAATCCGAAGAATGTGTTG^^ 

ATTO^ATACCTCTATGAAGCTCACTTAACTGAAGAGACAGTATATGGATTAA^ 

TTCCAAGTGGCTGCCAGCACCAATGCTGGCTATGGCAATGCTTCAAACTGG^ 

GGCOrrCCAGATGGTCCTCCTGAAAATGTTCATGTAGTAGCAACATCACC^ 

AGTGAACCTGCTGTCATTACTGGACCAACATGTTATCTGATTGATGTCAAATC^ 

AATATATCCTTCATCAAGTCAAATGAAGAAAATAAAACCATAGAAATTAT^^ 

TATTCTGTAGTGATCACTGCATTTACTGGGAACATTAGTGCTGC^^ 

ATGATTGTTACTACrrTTAGAATCAGCCCCAAAGGACCXACCTAAC^ 

GAAGTTACAAAATTTCAATTAACGTCCCTTCCTCCTTCPC^ 

CTGGTTTACCGAGAAGATGATCCTACTGCnXSTCCAGATTCACAACCTC^ 

TTCGTCATIHKIAATGCTAGAAGGACTAAAAGGTGGACATACATACAATATCAGa^ 

GCrrGGTGCAGGTCCAAAGGTTCOGATGAGAATAACCATGGATATCAAAGCTCCAGC^^ 

Ca\ACCCCTATTTATGATGCCA»GGAAAACTGCTTGTGACrrTaUVaU^C^ 

TGTTACTACy^GTGATGATCATGGACCAATAAAAAATGTACAAGTGCTTGTGACAGAAAa 

GATGGAAATGTAACa\AAGTGGTATGATGCATATTTTAATAAAGCAAGGCCATATTTTA^ 

CCTAACCCTCCATGTACAGAAGGAAAGACAAAGTTTAGTGGCAATGAAGAAATCTACATCATAGGTGCTGAT 

AATGCATGCATGATTCCTGGCAATGAAGACMAATTTGCAATGGACCACTGAAACCAAAAAAGCAATACT 

TTTAAATTTAGAGCTACAAATATTATGGGACAATTTACTGACTCTGATTATTCTGACCCTGTTAAGACTTTA 

GGCGAAGGACTTTCAGAAAGAACCCTAGAGATCATTCTTTCCGTCACTTTGTGTATCCTTTa^ 

CTTGGAACAGCTATTTTTGCATTTGCAAGAATTCGACAGAAGCAGAAAGAAGGTGGCACATACT^ 

GATGCAGAAATTATTGACACTAAATTGAAGCTGGATCAGCTCATCACAGTGGO^ACC^ 

GAGAGATTAACGCGGTTACTTAGTTATAGAAAATCCATCAAGCCAATAAGCAAGAAATCCTTCCTGC^ 

GTTGAAGAGCTTTGCACAAACAACAACCTAAAGTTTCAAGAAGAATTTTCGGAATTACCAAAATTTCTTCAG 

GATCTTTCTTCAACrGATGCTGATCTGCCTTGGAATAGAGCAAAAAACCGCrrTCCCAAACA^ 

AATAATAACAGAGTAAAGCTGATAGCTGACGCTAGTGTTCCAGGTTCGGATTATATTAATGCCAGCTATATT 

TCTGGTTATTTATGTCCAAATGAATTTATTGCTACTCAAGGTCCACTACCAGGAACAGTTGGAGA 

AGAATGGTGTGGGAAACCAGAGCAAAAACATTAGTAATGCTAACACAGTGTTTTGAAAAAGGACGGATCAGA 

TGCCATCAGTATTGGCCAGAGGACAACAAGCCAGTTACTGTCTTTGGAGATATAGTGATTACAAAGCTAATG 

GAGGATGTTCAAATAGATTGGACTATCAGGGATCTGAAAATTGAAAGGCATGGGGATTGCATGACTGTTCGA 

CyiGTGTAACTTTACTGCCTGGCCAGAGCATGGGGTTCCTGAGAACAGCGCCCCTCTAATTCACTTTGTGAAG 

TTGGTTCGAGCy^AGCAGGGCACATGACACCACACCTATGATTGTTCACTGTAGTGCTGGAGTTGGi^ 

GGAGTTTTTATTGCTCTGGACCATTTAACACAACATATAAATGACCATGATTTTGTGGATATATATGGACTA 

GTAGCTGAACTGAGAAGTGAAAGAATGTGCATGGTGCAGAATCTGGCACAGTATATCTTTTTACACCAGTGC 

ATTCTGGATCTCTTATCAAATAAGGGAAGTAATCAGCCCATCTGTTTTGTTAACTATTCaGCACTTCAG 

ATGGACTCTTTGGACGCCATGGAAGGTGATGTTGAGCTTGAATGGGAAGAAACCACTATGTAA _____ 



In a search of public sequence databases, the NOV2c nucleic acid sequmce, located on 
chiomsome 12 has 5903 of 6906 bases (85%) identical to a gb:GENBANK- 
ID:AF063249lacciAF063249.1 mRNA from Rattus norvegicus (Rattus norvegicus glomerular 
mesangial cell receptor protein-tyrosine phosphatase precursor (FTPRQ) mKNA, complete 
cds) (B =0.0). Public nucleotide databases include all GenBank databases and the GeneSeq 
patent database. 

The disclosed NOV2c polypeptide (SEQ ID NO:10) encoded by SEQ ID N0:9 has 
2300 amino acid residues and is presented in Table 2F using the one-letter amino acid code. 
Signal P, Psort and/or Hydropathy results predict that N0V2c has a signal peptide and is likely 
to be localized in the plasma membrane with a certainty of 0.4600. In other embodiments, 
N0V2c may also be localized to the microbody (peroxisome) with acertainty of 0.1260, the 
endoplasmic reticulum (membrane) with a certainty of 0.1000 or in the endoplasmic reticulum 
(limien) with a certainty of 0.1000. The most likely cleavage site for a N0V2c peptide is 
between amino acids 17 and 18, at: SET-QV. 
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Table 2F. Encoded NOV2c protein sequrace (SEQ ID NO:10). 



LLSWNTPPNPNGRIISYIVKYKEVCPWMQTVYTQVRSKPDSLEVLLTNMPGTTYEIKViUiENSAGIGVFS^ 

WECmrENSESFLWSTASPSPTIiGRVTPPSRTTHSSSTr.TQNEISSVWKEPISFVVTHlAPYT^ 

^!^r™°^^^''^^^''^^°^^''^^^'^^^^^"^W''PPTlVTGKFSyRVEI.yGPSGRILDNSTKDLK 
FMrraLTPFTMYDVYIWiETSAGTGPKSNISVFTPPDVPGAVFDI^JIAEVES^^^ 

NRMDQTSPVVTTRNQYITDIAAEQLSWIRRWPETEHMISVSAn-IMGEGPPTVMVRrSpMI^ 

GESSLSEENDIFWTSEDEPESSPQDVEVIDVTADElRIJOTSPPEKPNGlIIAYEVLYKNIDTLYMKira 
DIILRNLRPHTLYNISVRSYTRFGHGNQVSSLLSVRTSETVPDSAPENITYKNISSGEIELSFIPPSSPNGI 

KQLSGVTVKLSWQPPI£PNGIILyYTVYVWRNRSSIJCTINVTETSI£LSDI.DYI)VEySAYVTASTRrcD^^ 
«^,«™vP^^°^''™'^'^^^^^^"^™^P^SKPNGIIQYYSVYYR»ITSGTEMQNBTIJffi^ 

TSPIIOTFKNLSSTSVLLSWDPPVKPNGAIISYDLTLtWPNENYSFITSDNYlIl^LSPraLY^ 
RKGJ^PSSILFFYTDESVPLAPPQNLTLINCTSDFVWUCWSPSPLPGGIVKVYSraiHEHETOT 
FKTEAKLVGLEPVSTYSIRVSAFTKVGNGNQFSNVVKFTTQESVPDWQNMQCMATS«QSVLV^ 
GIITQYMVTVERNSTKVSPQDHMYTFIiaOaNTSYVBlCVRASTSACT^ 

OTQSTSATLTWIRPOTIIXSYFQNYKITTQUIAQKCKEWESEECVEYQKIQYLYER^ 
FQVAASTNAGYGNASNWISTKTLPGPPDGPPEKVinn^ATSPFSlSlSWSEPAVlTGPTCTLIDSBN 

EVTKFQLTSLPPSQPNGKIC3VYQALVYRBDDPTAVQIHNI.SIIQKTNTF7IArmSG^^ 

n™S'^'®""°^'^^^^^""*'»^'^^^"STTITIRMPICYYSDDHGPI^Q™^^ 

DGNVrrorfDAYFNKARPYFTNEGFPNPPCTEGKTKFSGNEEIYIlGADNACMIPGNE 

FKFRflTNIMGQFTDSDYSDPVKTWEGLSERTI£IlMVTI.CILSIII.MTAlIftFARlSSK^So 
DAEIIDTKLKLDQLITVADMIja)ERLTRM^YRKSIKPISKKSFLOHVEEI£TS^TO^^ 
DLSSTDADLPWHRAKNRFPNIKPYlOmRVKLIAnaSVPGSDyilWSYISGH^PNEn 
RMVWETRAKTLVMLTQCFEKGRIRCHQYWPEDNKPVWEGDmTKimDvSm™^ 

qcnftawpehgvpensaplihfvklvrasrahdttpmivhcsagvSSgvfiS 

VAEIJlSERtO»VQNIAQYIFIiiQCILDLLSMKGSNQPICEWSAI/)K^SLSS^S^ 



A search of sequence databases reveals that the N0V2c amino acid sequence has 1988 
of 2301 amino acid residues (86%) identical to, and 2151 of 2301 amino acid residues (93%) 
similar to. the 2302 amino acid residue ptnr:SPTREMBL-ACC:088488 protein from Rattus 
norvegicus (Rat) (Glomenilar Mesangial Cell Receptor Protein-Tyrosine Phosphatase 
Precursor (EC 3.1.3.48)) (E = 0.0). PubUc amino acid databases include the GenBank 
databases, SwissProt, PDB and PIR. 

N0V2C is expressed in at least Synovium/Synovial manbiane. Kidney. Expression 
information was derived from the tissue sources of the sequences that were included in the 
derivation of the sequ^ce of CuraGen Acc. No. CG50718-05. The sequence is predicted to be 
expressed in the Rattus norvegicus . glomeralar mesangial. because of the expression pattern of 
(GEl^Am:-m:gb:GE^©ANK-m:AF063249|acc:AF063249.1)aclosely related i?fl^ 
norvegicus glomerular mesangial cell receptor protein-tyrosine phosphatase precursor 
(PTPRQ) mRNA, complete cds homolog. 

Homologies among each of the above NOV2 proteins will be shared by the other 
NOV2 proteins insofer as they are homologous to each oflier as shown below in Table 2G. 
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Any reference to N0V2 is assumed to refer to all three of the N0V2 proteins in general, 
unless otherwise noted. 
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Table 2G Alignment of NOV2a, b, and c 

30 40 50 60 



M0V2a 
N0V2b 
N0V2c 



K0V2a 
NOV2b 
lK3V2o 



MOV2a 
K0V2b 
KaV2c 



N0V2a 
MrOV2b 
NOV2o 



l!lOV2a 
lT0V2b 
N0V2c 



N0V2a 
K0V2b 
N0V2C 



N0V2a 
NOV2b 
N0V2c 



N0V2a 
N0V2b 
N0V2C 



N0V2a 
N0V2b 
N0V2C 



KOV2a 
N0V2b 

Movao 



1. 



MDFLIIFLLLFIGTSETQVDVSNVVPGTRYDITISSISTTYTSPVTR]S!SNaEPGPPV 



mdfliiflllfigtsetqvdvsnvvpgtryditissisttytspvtri2£sSn20e?gppv 



58 

1 

60 



70 



.1 



I. 



80 

.1.. 



90 



I. 



100 



110 

, . I . . 



120 



FLAGERVGSAGILLSWNTPPNPNGRIISYIVKYKEVCPWMQTVYTQVRSKPDSLEVLLTN 



FLAGSRVGSAGILLSWWTPPNFNGRITSYIVKYKEVCPWMQTVYTQVRSKPDSLEVLLTN 



118 
1 

120 



130 



140 



150 



160 



170 



lnpgttyeikvaaensagigvfsdpflfqtaesEapgkvvEStsea 



VP 



180 

I 



LNPGTTYEIKVAASMSAGIGVFSDPFLFQTAESKAPGKVVai 



S- 175 
1 

.PR 180 



190 200 
>|.---i....|....|.. 



I. 



ATI 
QPN 



210 



220 



1. 



ISKITSFKISVKHIJIRSGIWKWSIRVE 



£KITSFKISVKH2RSGIVVK®VSIRVESri 



j^GKQQECNV 



230 



240 



i . 



•NSESFLWSTASPSPTLG 



ENSESFLWSTASPSPTLG 



235 
1 

240 



250 260 270 280 



290 300 
I I 



RVTPPSRTTHSSSTLTQNEISSVaKEPISFVVTHLRPYTTYLFEVSAATTEAGYIDSTIV 



RVTPPSRTTHSSSTLTONEISSVg^KEPISFVVTHLRPYTTYLFEVSAATTEAGYIDSTTV 



294 
1 

300 



310 320 330 340 350 360 

....|.... 1^. . I .... 1 .... 1 . 

gs^Uj|»^&fcW3ai 354 

1 

359 
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The disclosed N0V2a polypeptide has homology to the amino acid sequences shown 
in the BLASTP data Ksted in Table 2H. 





Table 2H. BLAST results for NOV2a 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Po 
sitives 
(%) 


Expect 


gi 112621078 1 reflNP 

075214.11 

(NM_02292S) 


protein tyrosine 
phosphatase, 
receptor type, Q 
[Rattus 
norvegicus ] 


2302 


1893/2306 
(82%) 


2077/2306 
(89%) 


0.0 


gi I 125977 |sp|P16621 
|IAR_DRQME 


PROTEIN-TYROSINE 
PHOSPHATASE DLAR 
PRECURSOR 
(PROTEIN- 
TYROSINE- 
PHOSPHATE 
PHOSPHOHYDROLASE ) 


2029 


410/1587 
(25%) 


680/1587 
(42%) 


le-94 


gi| 10728878 IgblAAFS 
3837.21 (flE003663) 


Lar gene product 

{Drosophila 

melanogasterl 


2037 


410/1587 
(25%) 


680/1587 
(42%) 


2e-94 


gi 1729054 6 |gb|AAF45 
998.11 (AE003432) 


Ptp4E gene 
product 
(Drosophila 
melanogaster] 


1767 


417/1645 
(25%) 


694/1645 
(41%) 


8e-94 
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gi|13626251pirl |A4d 


protein-tyrosine- 


1767 


416/1645 


693/1645 


le-92 


502 


phosphatase (EC 
3.1.3.48), 
receptor type 4E, 
splice form A 
precursor - fruit 
fly (Drosophila 
meianogaster) 




(25%) 


(41%) 





The homology between these and other sequences is shown graphically in tiie 
ClustalW analysis shown in Table 21. In the ClustalW alignment of the N0V2 proteins, as 
weU as all other ClustalW analyses herein, the black outlined amino acid residues indicate 
regions of conserved sequence (ie., regions that may be required to preserve structural or 
functional properties), whereas non-highlighted amino acid residues are less conserved and 
can potentially be altered to a much broader extent without altering protein structure or 
fimction. 



Table 2L ClustalW Analysis of NOV2 

1) Novel N0V2a (SEQ ID NO: 6) 

2) giil2621078|ref |NP_075214,1| (NM_022925) protein tyrosine phosphatase, receptor 
type, Q [Rattus norvegicus] (SEQ ID N0:37) 

3) gi|125977|sp|Pl662HLAR_DR<»ffi PROTEIN-TYROS INE PHOSPHATASE DLAR PRECORSOR 
(PROTEIN-TYROSINE- PHOSPHATE PHOSPHOHYDROLASE) (SEQ ID NO: 38) 

4) gi|10728878|gb|AAF53837.2| (AE003663) Lar gene product [Drosophila melanogaster) 
(SEQ ID NO: 39) 

5) gl|7290546|gb|AAF45998.1| (AE003432) Ptp4E gene product (Drosophila 
melanogaster] (SEQ ZD NO: 40) 

6) gi|1362625Ipir| IA49502 protein-tyrosine-phosphatase (EC 3.1.3.48), receptor type 
4E, splice form A precursor - fruit fly (Drosophila melanogaster) (SEQ ID NO: 41) 



N0V2A 

gi 1 12621078 1 
gi| 125977 1 
gill0728878| 
gi 1 7290546 1 
gi|1362625| 



N0V2A 

gi 1 12621078 I 
gi|125977| 
gi 1 10728878 1 
gi|7290546| 
gi|13626251 



N0V2A 

gi|l2621078| 
gi|l25977| 
gill0728878| 
gil7290546) 
gi I 1362625 I 
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N0V2A 

gi|l2621078| 
gi|125977| 
gi 1 10728878 J 
gi|7290546| 
gi 1 1362 6251 



N0V2A 

gi 1 12621078 I 
gi 1 125977 I 
giH0728878 
gi 172905461 
gi 1 1362625 1 



N0V2A 

gi 1 12621078 I 
gi 1 125977 I 
gi 1 10728878 I 
gi 1 729054 6 1 
gi 1 1362625 1 



N0V2A 

gi 1 12621078 1 
gi) 125977 I 
gi 110728878 1 
gi 1 729054 6] 
gi 1 1362625 1 



N0V2A 

gi 1 126210781 
gi 1125977 I 
gi 1 10728878 1 
gi 1 729054 6 1 
gi 1 1362625 1 



N0V2A 

gi 112621078 1 
gi 1125977 I 
gi 1 10728878 1 
gi|7290546| 
gi 11362625) 



N0V2A 

gi|12621078| 
gifl25977| 
gi 1 10728878 I 
gil7290546i 
gi 1 1362625 1 



N0V2A 

gi 112621078 1 
gi 1 125977 1 
gi)l0728878| 
gi|7290546| 
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36 



wo 02/057450 



gi 1 1362625 1 



N0V2A 

gi 1 12621078 1 
gil 125977 I 
gi 1 10728878 I 
gi|7290546i 
gil 1362625 1 



N0V2A 

gi|12621078| 
gil 125977 I 
gil 10728878 1 
gi|7290546| 
gi|13626251 



N0V2A 

gi 1 12621078 1 
gil 125977 I 
gi|10728878| 
gi|7290546| 
gi\13626251 



N0V2A 

gi|12621078| 
gi|125977| 
giU0728878| 
gii7290546i 
gil 1362625 1 



N0V2A 

gil 12621078) 
gil 125977 I 
gi|107288781 
gi|7290546| 
gil 1362625 1 



N0V2A 

gi|12621078| 
gil 125977 I 
gil 107288781 
gil 729054 6 1 
gil 1362625 1 



N0V2A 

gil 126210781 
gil 125977 I 
gil 10728878 1 
gi|7290546| 
gil 1362625 1 
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....I..,. I. ...I., ..I. ..,[.... I. ...I 

phgiiiayevlykhidtlymkntsttdSilrS'i 
pngiiiayevi,yqnadtlfvkntsttd*;bi I sbi' 

* Jqqg 

as6iflr 





740 

LYUIS^ 
LYNIS 



750 
I 



IP- 

!p- 



770 



760 

....I. ...I.., 

hgnqvssllsvrtsesvpl 
hgnqsssllsvrtsetvpdE 




10 



15 



io 
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gi| 107288781 
gi 1 72905461 
gi 1 1362625 1 



N0V2A 

gi|l2621078| 
gi 1 125977 1 
gi|10728878| 
gi 172905461 
gi 1 1362625 1 




N0V2A 



J. 



1030 



1040 



1000 



1010 1020 

• I. ... I..-. I.. I. ........ I... .1. ...).. I 

. . . o ^o. ... « . ^^™TS<=THMQNrrLHEVTNDFDNMTVSTIIDKLTIFSYYTEWLTA5T 
^ S^QNTSGTEVQNFTLLQVTKESDNVTVSARimAIFSYYTFWLTAST 

gi 1 10728878 1 

gi 1 7290546 1 ^ Z 

gi 1 1362625 1 



1050 
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1090 



25 



30 



35 



40 



45 



50 



55 



60 



65 



70 



N0V2A 

gi 1 12621078 1 
gi 1 125977 1 
gi|10728878| 
gi 1 7290546 1 
gi I 13626251 



N0V2A 

gi 1 12621078 1 
gi J 125977 1 
gi I 10728878) 
gi|7290546| 
gi 11362625 1 



N0V2A 

gi 1 12621078 I 
gi 1 125977 1 
gijl0728878| 
gi|7290546| 
gi 1 13 62 6251 



N0V2A 

gi 1 12621078 I 
gi|125977| 
gi|10728a78| 
gi|7290546| 
git 13626251 



N0V2A 

gi I 126210781 

gi|125977| 

gi|10728878| 

gi|7290546| 

gi|1362625| 



1060 1070 1080 

-...i....i:...i....!....i....t.... 

svgngnkssdiievytdqdvpegbvgnltyesisstain!^sS|v|3paqj 

SVGNGNKSSDIIHVYTDQDIPEGPVGNLTFESlSSTAIfite|EgPSQ: 

"TI™!" hihaqeijrB] 

-hihaqe4 

EEPR 



1100 
I 



-T- 



1120 





1110 

. I. .^,1.... I.. I.. ..I. 

SLILQOTjP-RHVRPPLVTYERsHYFjDNf 
iPPRHMIPPLVTVENsjlDFfD^I] 

D fCtjEFNViTG 

yi^EB 

iss p- " ' - 

IS- 



1160 1170 1180 

BFsiyrYTA^IiTJfe^ 

^FSBn-YTTCMilKi^EDVPDTPPlOTF^SS 
ip^SAAIjVjVKT^GVPVRPTVSyKIM&PI 

saaimvkt^SgvpvrptvsLkimerepi' 

as| 

1210 1220 
I. ...I.... I.. 

gGPNEbnfSFITSDNY&LBEgSPra 

vh Bgphanhtfvtsgi^jviSIspft; 

EEMLSGPQI^kkRri^BRG^ 
£MI.SGPQ^j|KKRFli^4@^R1 

STRT^LIQSDV 
STRTJ4PLIQSD1 



1190 



1200 






1270 



1290 




1300 



PGGr 

pgg: 

Rj^HRNG: 
'RijHRNGll 
ISTRF! 
ISTRP] 




N0V2A 



1310 



1320 
I. 



1330 



1340 



1350 



B^^TDTIYYKNISGFKTEaKLVGLE^ 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



70 



gi I 126210781 
gttl25977l 
gl 110728878 I 
gi|72905461 
gi 11362625 1 



N0V2A 

gi 1 12621078 1 
gi| 1259171 
gil 107288781 
gi|7290546| 
gil 1362625 I 



NOV2A 

gil 12621078 I 
gil 125977 I 
gi|10728878) 
giI7290546| 
gil 13626251 



N0V2A 

gi|12621078| 
gil 125977) 
gil 10728878 I 
gil7290546| 
gill362625l 



N0V2A 

gil 12621078 I 
gil 125977 I 
gi 1107288781 
gil72905461 
gil 1362625 I 



N0V2A 

gil 126210781 
gi|125977i 
gill0728878| 
gi|7290546| 
gil 1362625 1 



N0V2A 

gil 12621078 1 
gil 125977 I 
gil 107288781 
gi|7290546| 
gil 1362625 1 



N0V2A 

gil 12621078 I 
gi 1125977 I 
gill0728878| 
gi|7290546| 
gil 1362625 1 




ITDTVFyKNlSGLQTDAKLEGLEPVSTYSVSVSAFTKVGNGNQY 



1360 1370 1380 1390 1400 

....|....|.-..|....|....|....|....|.-.. I.-. .!.... L 
SNVVKFTTQESVPDWQNMQCMATSWQSVLVKWDPPKKANGIITQYMVgv. 

SNWEFTTQESVPEA\n«lIECVARDWQSVSVRWDPPRKTNGIIIHYMlfl\^ 

KK — 

BCK — 

p 

p 



1410 



1420 



1430 



1440 



1450 




..,|....l 

BdeBtcHj9:Sti}pe 

EgRCDECtSTl^PE 
. DKiajvETE 
FgDKLIlVETE 



14 60 



1470 



1480 



1490 



1500 




lAFSDfflQSj 
'NVAFSNHQi 



l'j^PI3D 
LHBLPl|3D 



1510 

ESEEC\^Yd^lg 
EPEEClfcHQi^n 




1..^.).... I.. I. ...I 
RgD7.ILGYg3NYlfif!jQLRgQKCKEW 
I^Djil FG YKp: THQLRaqKCREW 

PVti^RGKLLGYKIFYra^TAV^; 

PVTSRGKLLG W FYgMTAVB 

tGEYTD^lJQYEaADEEg|p 
GEYTDgSLgYiLSADEEgP 



1520 



1530 



1540 



1550 




1560 



l.-^.l 

,yem: 

GLTESA] 
^GLTEa 



1570 




1580 



1590 



1600 





....I.... I 

wfiTffTLPGP 
wikSTjgTLPGP 
IK 



1610 1620 1630 1640 1650 

.,.,].... )....!.... I... .l....l....l....)....l....l 

Wdndefnisfiksneenktieikdleiftryswitaftgnisaayvegk 
hddddfnisflksneenktteinnlevftryswitafvgnvsraytdgk 

MK 





1660 1670 
.... i .... I .... I .... I . . 

ssaemivttlesapkd; 
ssaeviittlesvpkd: 

VFVf>SQG 

VFVDSQG 



1680 1690 
|....|....|.,..|,^.J. 
_ KIPDEVTKFQLT EflPBSQPl5 

SKIPDEVTKFQLTEWPBSgPg 
^"^^ -QlVPI^lji 
-QIVgKREI 



1700 



1710 



1720 



1730 

39 



1740 



1750 
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NOV2A 

gii 12621078 j 
gi|125977| 
gi|107288781 
gi|72905461 
gi| 1362625 1 



NOV2A 

gi 1 12621078 1 
gi 1 125977 1 
gi 1 10728878 1 
gi|7290546| 
gi I 1362625 I 



N0V2A 

gi 1 12621078 I 
gii 125977 I 
git 10728878 1 
gi|7290546| 
gii 13626251 



N0V2A 

gi|12621078| 
gii 125977 I 
gi|10728878| 
gi|7290546| 
gi 1 1362625 1 



N0V2A 

gi|12621078| 
gill259771 
gi 110728878 I 
gi|7290546i 
gi 1 1362625 1 



N0V2A 

gi 1 126210781 
gi 1 125977 I 
gi|10728878| 
gi|7290546| 
gi» 13626251 



N0V2A 

gi| 126210781 
gi 11259771 
gi 1 10728878 I 
gi 1 7290546 1 
gii 1362625 1 



N0V2A 

gi 112621078 1 
gi 1 125977 I 
gii 10728878 1 
gi|7290546| 
gi I 1362625 I 



^VflTREgipSAgQi; 

{^vhqREgHPfrAHQ; 

jWQTCQk 




1800 



1810 1820 1830 

LHKIPDQEl^bl^B -APyiJ 

LipCIPDQ£l|iDDtHPGR|fe -AP^Ii? 



1840 
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N0V2A 

911126210781 
gi 1 125977 1 
gi 1 10728878) 
9l|7290546t 
gi I 1362625 I 



N0V2A 


NKPVr 


gi|12621078| 


NKPVr 


gi|125977| 


G— TE' 


gi| 10728878 1 


G— TE* 


gi 172905461 


R-VAM 


gi 113626251 


R-VAMI 




2240 



2250 



N0V2A 

gi 1 12621078 I 
gi|l25977| 
gi|107288781 
gi|7290546| 
gi I 13626251 



N0V2A 

gi 1 12621078 1 
gil 1259771 
gi|107288781 
gil7290546| 
gil 1362625 1 



N0V2A 

gil 126210781 
gil 1259771 
gil 10728878 1 
gil7290546| 
gil 1362625 1 



N0V2A 

gi|126210781 

gi|125977| 

giI10728878| 

gil7290546| 

gi|1362625j 




2290 2300 
I.... I. ...I 



CG 

CG 

GKGHUi ' 
GKEHLL 



2310 



2320 




I. ...I.... I.. 

ISNQPIC^FVjNYa 

Hhqpvc^fvnyst: 
' h: " * 

HLftKL 



2330 2340 

D^GGD^|E|e 
EG-~ ^~ 
jGS6MEVEFKKLSN\i 

teGk^;^feFKKLSNSv 




2350 
I 



2390 2400 



LVHpC,LPYES SRVYLTPIHGIEGSDYVNAS FI DG 
iLVHOiLPYESSRVYLTPIHGIEGSDYVNASFIDGYRYE'Si 
"!Q^ LATEVKP; 

iQQ^Q latevSk: 




2GPV( 



N0V2A 

gi|12621078| 
gi 1125977 I 

gi 1 10728878 1 IAAi5fePV< 

gi 1 729054 6 1 DDeSdBEI 

gil 1362625) DDE$:deEI 



2420 
..1... 



2430 
,.1... 



2440 





SFWRMLWEpKBl\^^TK^ 

|DI^OPLNpjE|rflA'iyjSSASCSSS 

OgOPLNK'^ft^'lSSSASCSSS 




NOV2A 

gil 12621078 1 
gil 125977 1 
gi 1 10728878 1 



2490 

..I....1. 



2500 
..1 



llAgYNMPQYKlJlEFKVgbAEfesS^^ 
ll^^raMPQYKL^FKVfl^MGSgRTVRS 
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gi|7290546| 
gi I 13 62625 I 



CCBQERICAGTSsHAD^&STDHDDDDg^^ 
:QBQERICAGTg(SHAD|^^DyrDSDDDEflDGDGKV;^D§^ 
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2540 



2510 2520 2530 

N0V2A ' 

gi 1 12621078) IIIII 

^- ! ^InlllL . ^^^'^i^^^^^^QVHK^EQFGQDGPIWHCSAG^^ 

gi|729oL6? ^rX^^''^^'^ 

gi 11362625 1 J 



2550 
.1 



2590 



2560 2570 2580 

NOV2A 1 Lliii 

gi 1 12621078 1 

I il^lllL . 535^°^^^^Q^I^SQRPAM7QTEDQYHFCyR^Y^;^ 
gi J 1362625 1 ----HIIIIIIIIIIIIIIII 



Tables 2J-2EE Ust the domain descriptions from DOMAIN analysis results against 
NOV2a. This indicates that the N0V2a sequence has properties similar to those of other 
proteins known to contain this domain. 



Table 2J. Domain Analysis of NOV2a 

grrsLriSTV ar^' ^^'•'^^^^ phosphatase, catalytic 



CD-Length = 264 residues, 99.6% aligned 
Score = 318 bits (816) , Expect - 26-87 



NOV 1: 1983 KB^EEFSELPK-FI^DLSSTDMLPWNRA^^ 2041 

Sbjct: 1 GLEEEraKLQRLTPDDLSCTVAliiEiioilii^K^iiMxiiii-KPPPGEi^ 59 

NOVl: 2042 SYISGYLCPNEFIATQGPLPGTVGD^ 2101 

Sb,ct.. 60 siUpKHL^liirLiiEi^iiiE^P^^^^ ,,3 

NOVl: 2102 KPVWreDIVITKI^EDVQIDWTIRDLra^^ 2159 

Sbjct: 120 GGSLTYGDITVTUCSVEKVDi^iilTi^isS^iirHYS™^ 179 

NOVl: 2160 IHFyKLyRASRAH--DTTmxVHCSAGVGRTGVFIALDm^ 2217 

S.3ct: IBO -LL.iiKiS^..RK^sU^^i'^^ 

NOV 1: 2218 SERMCMVQNLAQYIFLHQCILDLL 2241 

Sbj ct: 240 SQRPQflVQTEEQYIFLYRAILEYL 263 



42 
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Table 2K Domain Analysis of NOV2a 

qnl I Pf ami pf am00102 ^ Y ^osphatase. Protein- tyrosine phosphatase (SEQ 
ID NO: 94) 

CD-Length « 235 residues, 100.0% aligned 
Score « 275 bits (704), Expect = 2e-74 



NOV 1: 


2008 


Sbjct: 


1 


NOV 1: 


2068 


Sbjct: 


60 


NOV 1: 


2127 


Sbjct: 


120 


NOV 1: 


2184 


Sbjct: 


180 



NRAKNRFPNIKPYNNNRVKLIADASVPGSDYINASYXSGYLCPNEFIATQGPLPGTVGDF 2067 
1+ 111+ ++ nil 11111111+ II I +IIIIIIII 1+ II 

NKEKNRYKDVLPYDHTRVKL-KPLGDEDSDYINASYVDGYKKPKAYIATQGPLPNTIEDF 59 

WRjMVWETRA£CTLVMLTQCFEKGRIRCHQYWPEDNKPVTVFGDI-VITKLMEDVQIDWTIR 2126 
llllll + + +1111+ nil +1 mil +11 I +1 + l + l + l 

WRMVWEEKVRVIVMLTELVEKGREKCAQYWPEKEGGSLTYGDFTVTCVSVEKKKDDYTVR 119 



2183 



DLKIERHGDC— MTVRQCNFTAWPEHGVPENSAPLIHFVKLVRASRAH-DTTPMIVHCSA 
I++ II 11+ ++I II + III1I+ ++ ++ II 1+ 1 I++IIIII 

TLELTNSGDDETRTVKHYHYTGWPDHGVPESPKSILDLLRKVRKSKGTPDDGPIWHCSA 179 

GVGRTGVFIALDHLTQHINDHDFVDIYGLVAELRSERMCMVQNLAQYIFLHQCILD 2239 
l+illl ill+l I I + 11++ I +III+1 III 1111++ 11+ 

GIGRTGTFIAIDILLQQLEKEGWDVFDTVKKLRSQRPGMVQTEEQYIFIYDAILE 235 



Table 2L. Domain Analysis of NOV2a 



gnl I Smart j smartOO 404 , PTPc_raotif, Protein tyrosine phosphatase, 
catalytic domain motif (SEQ ID NO: 95) 
CD-Length » 105 residues, 100.0% aligned 
Score « 120 bits (301), Expect « 8e-28 



20 



25 



NOV 1: 2138 



Sbjct: 1 
NOV 1: 2196 
Sbjct: 61 



TVRQCNFTAWPEHGVPENSAPLIHFVKLVRASRAH— DTTPMIVfiCSAGVGRTGVFIALD 

11+ ++I II+IINI+ ++ I++ 1+ I + i++iiMmiiii l+l+l 

TVKHYHYTGWPDHGVPESPDSILEFLRAVKKSLNKSANNGPVWHCSAGVGRTGTFVAID 

HLTQHI-NDHDFVDIYGLVAELRSERMCMVQNLAQYIFLHQCILD 2239 

11+ 111+ +1 llll+l III II+II++ +1+ 

ILLQQLEAGTGEVDIFDIVKELRSQRPGAVQTLEQYLFLYRALLE 105 



2195 



60 



Table 2M. Domain Analysis of NOy2a 



gnl I PfamI pf am00041 , fn3, Fibronectin type III domain (SEQ ID NO: 96) 
CD-Length « 86 residues, 100.0% aligned 
Score « 60.8 bits (146), Expect » 8e-10 



NOV 1: 54 PGPPVFLAGERVGSAGILLSWNTPPNPNGRIISYIVKYKEVCPWMQTVYTQVRSKPDSLE 113 
^rt III I I + 111+ 11+ II I I 1+1+ I + ++ + 

Sbjct: 1 PSAPTNLTVTDVTSTSLTLSWSPPPDGNGPITGYEVEYQPVNS— GEEWNEITVPGTTTS 58 



35 



NOV 1: 114 VLLTNLNPGTTYEIKVAAENSAGIGVFS 141 

t) I 111 I1++1 I 1 ) ) I 
Sbjct: 59 YTLTGLKPGTEYEVRVQAVNGGGNGPPS 86 
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Table 2N. Domain Analysis of NOV2a 

gnliPfam|p£amQ0041. fn3, Fibronectin type III domain (SEQ ID NO* 96) 
CD-Length « 86 residues, 95.3% aligned 
Score « 58.9 bits (141), Expect = 3e-09 



NOV 1: 659 SSPQDVEVIDVTADEIRLKWSPPEKPNGIIIAYEVLYKNIDTLYMKNT STTDIIL 713 

, , l + i i m+ + i lili n I ill 1+ +++ I +11 I 

Sb3Ct: 2 SAPTNLTVTDVTSTSLTLSWSPPPDGNGPITGYEVEYQPVNSGEEWNEITVPGTTTSYTI. 61 

NOV 1: 714 RNLRPHTLYNISVRSYTRFGHG 735 

Sbjct: 62 TGLKPGTEYEVRVQAVNGGGNG 83 



Table 20, Domain Analysis of NOV2a 

gnHPfam[pfaniOQ041, fn3, Fibronectin type III domain (SEQ ID NO- 96) 
CD-Length = 86 residues, 100.0% aligned 
Score » 57.0 bits (136), Expect = le-08 



NOV 1: 1330 PDWQNMQCMATSWQSVLVKWDPPKKANGIITQYHVTV ERNSTKVSPQDHMYT 1382 

* + 1+ + I I I i i i I I I II I I { 

Sb j ct : 1 PSAPTNLTVTDVTSTSLTLSWSPPPDGNGPITGYEVEYQPVNSGEEWNEITVPGTTTSYT 60 

NOV 1: 1383 FIKLLANTSYVFKVRASTSAGEGDES 1408 

I I I +1+1 I I I 
Sbjct: 61 LTGLKPGTEYEVRVQAVNGGGNGPPS 86 



Table 2P. Domain Analysis of NOV2a 

.gnllPfam|pfain00041. fn3, Fibronectin type III domain (SEQ ID NO* 
CD-Length « 86 residues, 98.8% aligned 
Score = 53.1 bits (126), Expect « 2e-07 



NOV 1: 753 SAPENITYKNISSGEIELSFLPPSSPNGIIQKYTIYLKRSNGNE ERTIKTTSLTQNI 809 

^ ^ + 11+ II il I I + + I i i 1+ 1+ + + 

Sb3Ct : 2 SAPTNLTVTDVTSTSLTLSWSPPPDGNGPITGYEVEYQPVNSGEEWNEITVPGTTTSYTL 61 

NOV 1: 810 KGLKKYTQYIIEVSASTLKGEGVRS 834 

Ml l + l + I I II I 
Sbjct: 62 TGLKPGTBYEVRVQAVNGGGNGPPS 86 



Table 2Q. Domain Analysis of NOV2a 

gnl|Pfamlpfam00041, fn3, Fibronectin type III domain (SEQ ID NO: 96) 
CD-Length « 86 residues, 95.3% aligned 



Score = 52.4 bits (124), Expect - 3e-07 



Sbjct: 2 



NOV 1: 848 SPPQDFSVKQLSGVTVKLSWQPPLEPNGIILYYTVYVWR SSLKTINV— TETSLEL 901 

' ' + +i ++ Ml II + JI I I I I I I II I 

SAPTNLTVTDVTSTSLTLSWSPPPDGNGPITGYEVEYQPVNSGEEWNEITVPGTTTSYTL 61 

NOV 1: 902 SDLDYNVEYSAYVTASTRrcDG 923 

+ i MM l + i 

Sbjct: 62 TGLKPGTEYEVRVQAVNGGGNG 83 
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Table 2R. Domain Analysis of NOV2a 

qnl|Pfaia|pfam00041. fn3, Fibronectin type III domain (SEQ ID NO: 96) 
CD-Length = 86 residues, 91.9% aligned 
Score = 51.6 bits (122), Expect » 5e-07 



NOV 1: 1148 TFKNLSSTSVLLSWDPPVKPNGAIISYDLTLQGPNENYSFIT SDNYIILEELSPF 1202 

I ill )| II I I++ I I + + , , , 

Sb jet : 8 TVTDVTSTSLTLSWSPPPDGNGPITGYEVEYQPVNSGEEWNEITVPGTTTSYTLTGLKPG 67 

NOV 1: 1203 TLYSFFAAARTRKGLGPSS 1221 

II I I II I 
Sbjct: 68 TEYEVRVQAVNGGGNGPPS 86 



Table 2S. Domain Analysis of NOV2a 

gnl I Pf am I p£amQ004 1 . fn3, Fibronectin type HI domain (SEQ ID NO: 96) 
CD-Length « 86 residues, 94.2% aligned 
Score = 51.2 bits (121), Expect « 6e-07 



NOV 1: 1235 PPQNLTLINCTSDFVWLKWSPSPLPGGIVKVYSFK-IHEHETDTIYYKNISGEKTEAKLV 1293 

MII++II+IIIM + + +11 I 

Sbjct : 3 APTNLTVTDVTSTSLTLSWSPPPDGNGPITGYEVEYQPVNSGEEWNEITVPGTTTSYTLT 62 

NOV 1: 1294 GLEPVSTYSIRVSAFTKVGNG 1314 

M + l + I +11 I III 
Sbjct: 63 GLKPGTEYEVRVQAVNGGGNG 83 



Table 2T Domain Analysis of NO V2a 

gnl|Pfamipfam00041, fn3, Fibronectin type III domain (SEQ ID NO: 96) 
CD-Length « 86 residues, 100.0% aligned 



^^..^w^A — WW j.c:a^uu«ci, xv/v.ufi axigneo 
Score - 49.7 bits (117), Expect =» 2e-06 



NOV 1: 1420 PSVPTNIAFSDVQSTSATLTWIRPDTILGYFQNYKITTQLRAQKCKEWESEECVEYQKIQ 1479 
II ill+v +11 III ll+l I I ,++ I 111 

Sbjct: 1 PSAPTNLTVTDVTSTSLTLSWSPPPDGNGPITGYEVEYQ PVNSGEEWNEITV— 52 

NOV 1: 1480 YLYEAHLTEETVYGLKKFRWYRPQVAASTNAGYGMAS 1516 

I 1**- III I +1 I III 
Sbjct: 53 PGTTTSYTLTGLKPGTEYEVRVQAVNGGGNGPPS 86 



Table 2U. Domain Analysis of NOV2a 

gnl|Pfain|pfain00041, fn3, Fibronectin type III domain (SEQ ID NO- 96) 
CD-Length - 86 residues, 98.8% aligned 
Score = 47.4 bits (111), Expect = 9e-06 



NOV 1: 940 DPPKDVYYANLSSSSIILFWTPPSKPNGIIQYYSVYYRNT-SGTFMQNFrLHEVTNDFDN 998 

' +++I + I+ I l + ll II I I 1 1+ II 1+ I 
Sbjct: 2 SAPTNLTVTDVTSTSLTLSWSPPPDGNGPITGYEVEYQPVNSGEEWNEITVPGTTT 57 

NOV 1: 999 MTVSTIIDKLTIFSYYTFWLTASTSVGNGNKS 1030 
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86 



Table 2V. Domain Analysis of NOV2a 



gnl|PfamipfamO0042, fn3, Fibronectin type III domain (SEQ ID NO: 96) 
CD-Length « 86 residues, 91.9% aligned 
Score •47.0 bits (110), Expect « le-05 



NOV 1: 1530 <3PPENVinn^TSPFSISISWSEPAVITGP-.TCyLIDVKSVDNDEFNlSFIKSNEENKTIE 
1 1+ I + I 1111+++!++, ^ 

SAPTNLTVTDVTSTSLTLSWSPPPDGNGPITGYEVEYQPVNSGEEWNEITVPGTTT-SYT 



Sbjct: 2 



1588 



60 



NOV 1: 1589 
Sbjct: 61 



IKDLEIFTRYSWITAFTGN 1608 
+ 1+ I I 1 + 1 I 
LTGLKPGTEYEVRVQRVNGG 80 



Table 2W. Domain Analysis of NOV2a 

gnl|Pfam|pfaia00041, fn3, Fibronectin type III domain (SEQ ID NO: 96) 
CD-Length =86 residues, 96.5% aligned 
score = 46.6 bits (109), Expect - 2e-05 



NOV 1: 1633 

Sbjct: 2 

NOV 1: 1693 

Sbjct: 59 



DPPNNMTEXiKIPDEVTKFQLTFLPPSQPNGNIQVYQALVYREDDPTAVQXmLSIIQKTN 1692 
- -TSLTLSWSPPPDGNGPITGYEVEYQPVNSGEEWNEITVPGTTTS- 



SAPTNLTVTDVTS- 



TFVIAMLEGLKGGHTYNISVYAVNSAGAGP 1722 

i HI I I + 1 HI i H 
mTGLKPGTEYEVRVQAVNGGGNGP 84 
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Table 2X. Domain Analysis of NOV2a 

Fibronectin type III domain (SEQ ID NO: 96} 
CD-Length = 86 residues, 98.8% aligned 
Score - 44.7 bits (104), Expect « 6e-05 



NOV 1: 303 

Sbjct: 2 

NOV 1: 359 

Sbjct: 62 



GPPQNCVTGNITGKSFSILWDPPTIVTGKFS-YRVELY— GPSAGRILDNSTKDLKFAF 358 

'I ++I 1 ++ I H 1 + I H + + 

SAPTNLTVTDVTSTSLTLSWSPPPDGNGPITGYEVEYQPVNSGEEWNEITVPGTTTSYTL 61 

TNLTPFTMYDVYIAAETSAGTGPKS 383 
I I I I i+l + ! i H i 
TGLBCPGTEYEVRVQAVNGGGNGPPS 8 6 



Table 2Y. Domain Analysis of NOV2a 



Fibronectin type III domain (SEQ ID NO: 96) 
CD-Length 86 residues, 100.0% aligned 
Score « 43.1 bits (100), Expect « 2e-04 



NOV 1: 561 
Sbjct: 1 



PLSAQNFRyTHyTITEVFLHWDPPDPVF--FHHYLlTILDVENQSKSII^^ 
■'•'iHHI + Ilii 1+ I+ + + + + 

PSAPTNLTVTDVTSTSLTLSWSPPPDGNGPITGYEVEYQPVNSGEEWNEITVPGTTTSYT 



618 



60 
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NOV 1: 619 I-GIJCKYTKYKMRVAASTHVGESSLS 643 

+ ill I I I 

Sbjct: 61 LTGLKPGTEYEVRVQAVNGGGNGPPS 86 



Table 2Z. Domain Analysis of NOV2a 

qnl I Pf am I pf am0004 1 . fn3, Fibronectin type III domain (SEQ ID NO: 96) 
CD-Length « 86 residues, 93.0% aligned 
Score « 38,S bits (88), Expect » 0-004 



NOV 1: 1047 VGNLTYBSISSTAINVSWVPPAQPNGLVFYY-VSLILQQTPRHVRPPLVT-YERSIYFDN 1104 
III +11 II 11+11 + , , 

Sbjct : 4 PTNLTVTDVTSTSLTLSWSPPPDGNGPITGYEVEYQPVNSGEEWNEITVPGTTTSYTLTG 63 

NOV 1: 1105 LEKYTDYILKITPSTEKGFS 1124 

1+ l+l +++ I 
Sbjct: 64 LKPGTEYEVRVQAVNGGGNG 83 



Table 2AA. Domain Analysis of NOV2a 

gnl I Smart I smartOOOeO . FN3, Fibronectin type 3 domain; One of three 
types of internal repeat within the plasma protein, fibronectin. The 
tenth fibronectin type III repeat contains a RGD cell recognition 
sequence in a flexible loop between 2 strands. Type III modules are 
present in both extracellular and intracellular proteins. (SEQ ID 
NO: 97) 

CD-Length « 83 residues, 96.4% aligned 
Score = 54.7 bits (130), Expect = 6e-08 



NOV 1: 54 PGPPVFLAGERVGSAGILLSWNTPPNP-NGRIISYIVKYKEVCPWMQTVYTQVRSKPDSL 112 

I II I I I + Ml 11+ i 1+ I l + l + l l+l + 
Sb j ct : 1 PSPPSNLRVTDVTSTSVTLSWEPPPDDITGYIVGYRVEYREEGEWKEVNVTP SSTT 56 

NOV 1: 113 EVLLTNLNPGTTYEIKVAAENSAG 136 

11 I ti! 11+111 
Sbjct: 57 SYTLTGLKPGTEYEFRVRAVNGEA 80 



Table 2BB. Domain Analysis of NOV2a 

qnl I Smart } 3martOOQ60 > FN3, Fibronectin type 3 domain; One of three 
types of internal repeat within the plasma protein, fibronectin. The 
tenth fibronectin type III repeat contains a RGD cell recognition 
sequence in a flexible loop between 2 strands. Type III modules are 
present in both extracellular and intracellular proteins. (SEQ ID 
NO: 97) 

CD-Length « 83 residues, 92.8% aligned 
Score - 52.8 bits (125), Expect = 2e-07 



NOV 1: 659 SSPQDVEVIDVTADEIRLKWSPPEKP-NGIIIAYEVLYKNID TLYMKNTSTTDIILR 714 

I I ++ I I 11+ + I I I I 11+111+ + + +1 I I I 

Sb j Ct : 2 SPPSNLRVTDVTSTS VTLSWEPPPDDITGYI VGYRVEYREEGEWKEVNVTPSSTTSYTLT 61 

NOV 1: 715 NLRPHTLYNISVRSYTR 731 

l+l I 1 11+ 
Sbjct: 62 GLKPGTEYEFRVRAVNG 78 
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Table 2CC Domain Analysis of NOV2a 

gnllSmartlsmartOOOeO, FN3, Fibronectin type 3 domain; One of three 
types of internal repeat within the plasma protein, fibronectin. The 
tenth fibronectin type XII repeat contains a RGD cell recognition 
sequence in a flexible loop between 2 strands. Type III modules are 
present in both extracellular and intracellular proteins. (SEQ ID 
NO : 97 ) 

CD-Length « 83 residues, 94.0% aligned 
Score = 45.4 bits (106), Expect = 3e-05 



NOV 1: 1235 
Sbjct: 3 



PPQNLTLINCTSDFVWMCWSPSPLPGGIVKVYSFKIHEHETDTIYYKNISG^ 1294 
PPSNLRVTDVTSTSVTLSWEPPPDDITGYIVGYRVEYREEGEWKEVNVTPSSTTSYTLTG 62 



NOV 1: 1295 LEPVSTYSIRVSAFTKVG 1312 

Kl + i 111 
Sbjct: 63 LKPGTEYEFRVRAVNGEA 80 



Table 2DD. Domain Analysis of NOy2a 



gnl|smartjamart00060, EW3, Fibronectin type 3 domain; One of three 

l^tl tL''^^^'^^^ l^^^^ '^^^^'^ P^^^"^ protein, fibronectin. The 
tenth fibronectin type III repeat contains a RGD cell recognition 
sequence in a flexible loop between 2 strands. Type III modules are 
N0^97T extracellular and intracellular proteins. (SEQ ID 

CD-Length = 83 residues, 100.0% aligned 
Score « 42.7 bits (99)., Expect « 2e-04 



NOV 1: 561 



Sbjct: 



NOV 1: 



619 



Sbjct: 61 



PLSAQNFRVTHVTITEVFLHWDPPDPVFFHHYLITILDVENQSKSIILRTLNS— LSLVL 
» I Ml II I I I l+l I + + ++ + + + I ,1 

PSPPSNLRVTDVTSTSVTLSWEPPPDDITGYIVGYRVEYREEGEWKEVNVTPSSTTSYTL 



618 



60 



IGLKKYTKYKMRVAASTHVGESS 

III II I 

TGLKPGTEYEFRVRAVNGBAGEG 



641 
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Table 2EE. Domain Analysis of NOV2a 



gnllSmartjsmartOOOeO, FN3, Fibronectin type 3 domain; One of three 
ll^tt ^f^^ternal repeat within the plasma protein, fibronectin. The 
tenth fibronectin type. Ill repeat contains a RGD cell recognition 
sequence in a flexible loop between 2 strands. Type III modules are 
N?97T extracellular and intracellular proteins. (SEQ ID 

CD-Length « 83 residues, 92.8% aligned 
Score « 41.2 bits (95), Expect « 7e-04 



NOV 1: 848 SPPQDFSVKQLSGVTVKLSWQPPLEP-NGIILYYTVYVWRSS LKTINVTETSLELS 

. ^ ni + I ++ +1 in+ii + 11+11 + + n 1+ 

Sbjct: 2 • SPPSNIAVTDVTSTSVTI^WEPPPDDITGYIVGYRVEYREEGEWKEVNVTPSSTTSYTLT 
NOV 1: 903 DLDYNVEYSAYVTASTR 919 

I II I 1 
Sbjct: 62 GLKPGTEYEERVRAVNG 78 



902 
61 
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Receptor tyrosine phosphatases (rPTPs) are part of the signaling cascades that control 
cell survival, proliferation and differentiation. The novel protein tyrosine phosphatase 
described in the application contains a phosphatase domain and thirteen fibionectin ^e HI 
repeats. It closely resembles rPTP-GMCl, a rat membrane phosphatase that is expressed in 
5 kidney glomerulus and is upreguiated in response to kidney injury ( Wrigjht etal. J Biol Chem 
1998 Sep ll;273(37):23929-37). Tissue specificity of PTPs varies widely ; for eg rPTP-GMCl 
is expressed by mesangial cells in flie kidney while GLEPPl (another membrane phosphatase) 
is expressed by podocytes in the kidney ( Thomas et al. ; J Biol Chem 1994 Aug 
5;269(3 1): 19953-62). Tappia et. al. demonstrated expression of a PTP in the liver could 

10 regulate the activity of the insulin and EOF receptors (Tappia et al.; Biochem J 1 993 May 

15;292 ( Pt l):l-5). A number of phosphatases have been demonstrated to play a role in cancer, 
for eg. PTP zeta; a membrane phosphatase; is expressed in brain and is also expressed by a 
glioblastoma cell line (Krueger et. al.; Proc Natl Acad Sci U S A 1992 Aug 15;89(16):7417- 
21); rPTP alpha is expressed in breast tumors and correlates with tumor grade (Arxlini et al.; 

15 Oncogene 2000 Oct 12;19(43):4979-87). This phosphatase (rPTP alpha) is also expressed by 
human prostate cancer cell lines, oral squamous cell carcinoma and was correlated with 
histological grade of the oral tumor (Zelivianski et al.; Mol Cell Biochem 2000 May;208(l- 
2):1 1-8; Bemdt et al.; Histochem Cell Biol 1999 May;l 1 1(5):399-403). PTP-IB has been 
suggested to play arole in diabetes and obesity ( Kennedy et. al.; Biochem Pharmacol 2000 

20 Oct l;60(7):877-83) whle mutations in a PTP named EPM2A have been suggested as the 

cause of Lafora's disease ( and autosomal recessive form of progressive myoclonus epilepsy) ( 
Minassian et. al. Nat Genet 1998 Oct;20(2): 171-4). Given the wide ranging effects of this 
family of proteins , we hypothesize that the novel protein described in this application plays a 
role in cancer, neurological, iramune and metabohc diseases. 

25 The disclosed N0V2 nucleic acid of the invention encoding a Protein tyrosine 

phosphatase precursor-like protein includes the nucleic acid whose sequence is provided in 
Table 2A, 2C, or 2E or a fragment thereof The invention also includes a mutant or variant 
nucleic acid any of whose bases may be changed from the corresponding base shown hi Table 
2A, 2C, or 2E while still encoding a protein that maintains its Protein tyrosine phosphatase 

30 precursor like activities and physiological functions, or a fragment of such a nucleic acid. The 
invCTtion further includes nucleic acids whose sequences are complementary to those just 
described, including nucleic acid fragments that are complementary to any of the nucleic acids 
just described. The invention additionally includes nucleic acids or nucleic acid fragments, or 
complements fliereto, whose structures include chemical modifications. Such modifications 
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include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar 
phosphate backbones are modified or derivatized. These modifications are canied out at least 
in part to enhance the chemical stabiUty of the modified nucleic acid, such that they may be 
used, for exan^le, as anfismse binding nucleic acids in therapeutic ^plications in a subject. 
In fte mutant or variant nucleic acids, and their complements, up to about 16 percent of the 
bases may be so changed. 

The disclosed N0V2 protein of the invention includes the Protem tyrosine phosphatase 
precursor-like protein whose sequence is provided in Table 2B, 2D, or 2R The invention also 
includes a mutant or variant protein any of whose residues may be changed fi^om the 
conesponding residue shown in Table 2B, 2D, or 2F while stiU encoding a protein that 
maintains its Protein tyrosine phosphatase precursor-like activities and physiological 
fimctions, or a flmctional fragment thereof In the mutant or variant protein, up to about 18 
percent of the residues may be so changed. 

The invention further encompasses antibodies and antibody fragments, such as Fab or 
(Fab)2. that bind immunospecifically to any of die proteins of the invention. 

The above defined information for this invention suggests that this Protein tyrosine 
phosphatase precursor-like protein (N0V2) may fimction as a member of a "Protein tyrosine 
phosphatase precursor fenuly". Therefore, the N0V2 nucleic acids and proteins identified here 
may be usefiil in potential therapeutic appUcations unplicated in (but not limited to) various 
pathologies and disorders as indicated below. The potential therapeutic apphcations for this 
invention include, but are not limited to: protein therapeutic, small molecule drug target, 
antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), diagnostic and/or 
prognostic maricer, gene ther^y (gene deUvery/gene ablation), research tools, tissue 
regeneration in vivo and in vitro ofaSl tissues and ceU types composmg (but not limited to) 
those defined here. 

The N0V2 nucleic acids and proteins of the invention are useful in potential 
therapeutic appUcations impUcated in cancer including but not Ihmted to various pathologies 
and disorders as indicated below. For example, a cDNA encoding the Protein tyrosine 
phosphatase precutsor-like protein (N0V2) may be usefid m gene tiierapy, and tiie Protem 
tyrosine phosphatase precursor -like protein (NOV2) may be usefiil when administered to a 
subject m need fliereof. By way of nonlimiting example, the compositions of the present 
mvention will have eflBcacy for treatmait of patients suffering from cancer, kidney cancer, 
trauma, regeneration (in vitro and in vivo), viralljacterial^arasitic infections, nephrological 
disesases including diabetes, autoimmune disease, artery stenosis, mteistitial nephritis. 
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glomerulonephritis, polycystic kidney disease, systemic hsp\x& erythematosus, renal tubular 
acidosis, IgA nephropathy, hypercalceimia, Lesch-Nyhan syndrome, Hirschsprung's disease , 
Crohn's Disease, appendicitis, or other pathologies or conditions. The NOV2 nucleic acid 
encoding the Protein tyrosine phosphatase precursor-like protein of the invention, or fragments 
S thereoi^ may fiirther be usefiil in diagnostic applications, wherein the presence or amount of 
the nucleic acid or the protein are to be assessed. 

N0V2 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immuno-specifically to the novel N0V2 substances for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 

10 art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. The disclosed NOV2 proteins have multiple hydrophilic regions, each of 
which can be used as an inununogen. In one embodiment, a contemplated N0V2 epitope is 
from about amino acids 1 to 100. In another embodiment, a N0V2 epitope is from about 
amino acids 200 to 300. In further embodiments, a NOV2 epitope is from about amino acids 

15 450 to 500, from about ainiao acids 600 to 900, from about amino acids 950 to 1000, from 
about amino acids 1200 to 1300, from about amino acids 1400 to 1600, from about amino 
acids 1800 to 1900, from about amino acids 1950 to 2050, and from about amino acids 2200 to 
2300- These novel proteins can be used in assay systems for functional analysis of various 
human disorders, which will help in understanding of pathology of the disease and 

20 development of new drug targets for various disorders. 

NOV3 

A disclosed N0V3 nucleic acid of 4538 nucleotides (also referred to as 
134899552_EXT) encoding a novel human homolog of the Drosophila pecanex-Iike protein is 
shown in Table 3 A. An open reading frame was identified beginning with an ATG initiation 
25 codon at nucleotides 101-103 and ending with a TGA codon at nucleotides 4439-4441. A 
putative untranslated region upstream from the mitiation codon and downstream from the 
termination codon is underlined in Table 3 A, and the start and stop codons are m bold letters. 



Table 3A. NOV3 nucleotide sequence (SEQ ID NO:ll). 

CATGAAGGAAAAATTCTGAGTATTCTAATGGCamTTARRRTAATCATTTATTTGCT 

TACGCTGTATGAGACTGGTGGCTGTGATA TGTOlCTTGTGAATTTTGAACCAGCaGCAAGAA^ 

TATCTGGGACACAGATTCTCATGTATCCAGTTCPACCTCAGTTaaVTM^ 

GAATAGACTATTGACCATTGATAC»GATTTGTTGGAGCAACAGGACAT^ 

TACTTACGGCCCAACAGAAGAAGCTGCCCAAAAGGTTAAAraCTATTATaSCT^ 

GTGGATTGGCATTAACTTTGACAGACnrCACACTTTTGGCCCTGTTTGATA 

TGTGTTAGCTGTCATCCTCGCTATTCTCGTGGCCTT^ 

AGATATCTGGGTCTTCCAGTTCTGCCTCGTCflTAGCCAGCTGTCAATACTCAC 
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TT^S*^^^*'^'''^'^^^°"''^'^''''*TSGTAGCAGflAACCTGACTGCAACCAAa^^ 
™r™'^'^'^''^^^^^^®=^^^'^<^'I'^<^TTTGTAATGTACCTTT<^^ 

CTCCATTTTTTGTGGTTTATTAGTGGCAGTGTCTTACCATCTCAGCCGROiAAGCAGTGRT^ 

^^™^^^''''^'^^™®^"'^^'5'^AGTGflGC(aTTACAGTC^^ 
TGTAATTGGTGTGCTGTATTTTGCTATTCATGTAAGCACAGTCTTOiCRGTATTGraGOT 

CACTATGATGTGGTTTGAGAAACTTCATGTGTGGCTTCTTTTTGTGGAGAAGA^ 
TGTTCTCAATGAACTGAGCAGCAGTGOUauaaUiTTGCTACT^ 

AOTCATCTTTACTGTCCTGTTTTTCAAATTTGftCTATGAAGCmTTCRSA^^ 
CTTTATGTCCATACTCTTCAACAAGCTTTGGGAACTACTTT^^^ 

CCCATGGCAGATCACATGGGGTTCTGCTTTCCaTGCTTraGCTCAGCCT^^ 

CATCACWttTATGTCCGACCTGTGAAATTCTGGGAGAGAGACTATAGaCAAA^ 
TACCAGATTGGCTTCCOiGCTTGATAGAftATCaifiGTTCAGATCAC^C^^ 

GGTCACTTTTCAGCTGCGGGGACTTGAaTTCauaGGTACCTACTGTa^ 

CACTGATAACaGTGCTGCTTCTATGCrrCAACTCmGATCTTO^GAAAGTACTCACra^ 

r^^^S^^^*^'=^'^''=C°«''»™TCCAGTAATTTAGAGTC^^^^ 
r^r»^^^P™***^*'''^<^^'^^TCAATTC6AGATGAATG^^^ 

S^^S^2^?'^^'=^*=^'^*^«=<=^»'^tccattaaacttcatcaggatS^^^ 

^f^^^ffSSS*'^^*''**»A"^*fCA*l^CAACAGACGCTAC^^^ 

r^^?^r^^^^*^®^^^^®^«5GCAACAGCAGGAGCTTGTTTTTCT^^ 

rafiftGGTM^TCCAAAATGCAAAGCAAGCCCTGAGAAACATGAT^^^ 

S^^I^^^^'^'=°^"^°^^'"^^''^<^ctgacagccacgaacaS^ 

GGGTCCTATCaGCTTGGGAAATATCAGGAACTTCATAGTGTCAACCTGGCACAG^^^ 

^^^^'^*=*°^^''°°*''*T''«'^GATTCTGATACTGGAGGTGGG^^^ 

^^S^S^^ST^^^C^^CACAGCAACGTGACCCAGGGAAG^^^^ 

^^^^'^'^''"^'■"''^^^^^■^a^cctccaacactaggtactaSSSS^ 



S^^??^^!??^^^''«'^™GGAAAGAGCTACAGTGGCCTGATGAAGGAATCCGG■rTAAAAGC 

GCCATGT( 

I™!^S3S55!!^^!^!*^^^^CTTGGGGCTGAAGTGTGAGCC^^ 



^^SS^SSSS?^S?^?5!*E?^?^^^^^'^^TCGACAAGGCAGTGCTTCTGGTCCAGATTGATG^ 



TTCTTCTTCCCTCTCAATTCCaAGGCATTGGAAflAAGAGAflfiAArAar^i; 



The disclosed N0V3 nucleic acid sequence, localized to chiomsome 14, has 2277 of 
2283 bases (99%) identical to a gb:GENBANK.ID:AB018348|acc:AB018348.1 mRNA ftom 
Homo sapiens (Homo sapiens mKNA for KIAA0805 protein, partial cds) (E = 0.0). 

AN0V3 polypeptide (SEQ ID NO:12) encoded by SEQ ID NO:ll has 1446 amino 
acid residues and is presented usmg the one-letter code in Table 3B. Signal P, Psort and/or 
Hydiopafliy results predict that N0V3 does not contain a signal peptide and is likely to be 
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localized to the plasma membrane with a certainty of 0.8000. In other mbodiments, N0V3 
may also be localized to the mitochondrial inner membrane with a certainty of 0.4714, the 
Golgi body with a certainty of 0.4000, or the endoplasmic reticulum (membrane) with a 
certainty of 0.3000. 

5 



Table 3B. Encoded NOV3 protein sequence (SEQ ID NO:12). 



MSLVNFEPAARRASNIWDTDSHVSSSTSVRETPHDVIRI^RLLTIDTDLLEQQDIDLSPDIAATYGPTEE^ 
QICVKHYYRFWILPQLWIGINFDRLTLIJU,FDRNREII£NVLAVIIAIL^^ 

VIASCQYSLLKSVQPDSSSPRHGHNRIIAYSRPVYFCICCGLIWLLDYGSRNLTATKFKLYGITFTOPLVFI 

SARDLVIVFTLCFPIVFFIGLLPQVNTFVMYLCEQLDIHIBXSGNATTSLIJU^iYSFICSIVAVALLYGL 

ALQDSWDGQHIPVLFSIFCGLLVAVSYHLSRQSSDPSVLSSLVQSKIFPKTEEKNPEDPLSEVKDPLPEKLR 

NSVSERLQSDLVVCIVIGVLYFAIHVSTVFTVLQPALKYVLYTLVGFVGFVTHYVLPQVRKQIiPWHCFSHPL 

IJCTIiEYNQYEVRDAATMMWFEKLHVWLLF\^KNIIYPLIVLNELSSSAETIASPB^^ 

LLRSSFSSPTYQYVTVIFTVLFFKFDYEAFSETMLLDLFEWSILFNKLWELLYKLQFVYTYIAPWQITWGSA 

FHAFAQPFAVPRSAMIiFIQAAVSAFFSTPLNPFLGSAIFITSYVRPVKFWERDYSTKRVDHSNTRLASQLDR 

NPGSDDNNLNSIFYEHLTRSLQHSLCGDLLLGRWGNYSTGDCFILASDYLNALVHLIEIGNGLVTFQLRGLE 

FRGTYCQQREVEAITBGVEEDEGFCCCEPGHIPHMLSFNAAFSQRWLATOVIVTKYILEGYSITDNSAASML 

QVFDLRKVLTTYYVKGIIYYVTTSSKLEEWLANETMQEGLRLCADRNYVDVDPTF^ 

ESFCVIYLNWIEYCSSRRAKPVDVDKDSSLVTLCYGLCVLGRRALGTASHHMSSNLESFLYGLHALFKGDFR 
ZSSIROEWXFADMELtiRKVWPGIBMSIfCLHQDHFTSPDEYDDPTVLYEAIVSHEKNLVIAHEGDPAWRSAV 
U^SPSUaALRHVWDIXnTgKYKXim^NRRYLSFRVIKVNK^ 

ALRNMINSSCDQPIGYPIFVSPLTTSYSOSHEQUCDILGGPXSLGNIKNFIVSTWHRLRKGCG^ 
EDSOTGGGTSCTGNNATTANNPHSNVTQGSIGNPGQGSGTGiaPP\n?SYPPTLOTSHSSHSVQSGLVRQSPA 
RASVASQSSYCYSSRHSSLRMSTTGFVPCRRSSTSQISLRNLPSSIQSRLSMVNQMKPSGQSGLACVQHGLP 
SSSSSSQSIPACKHHTLV6FIJVrBGGQSSATDAQPGNTLSPRNNSHSRKAEVIYRVQIVDPSQILEGim.SK 

RKELQWPDEGIRLKAGRNSWKDWSPQEGMEGHVIHRWVPCSRDPGTRSHIDFCAVLLVQIDDKYVTVIETGVL, 
ELGAEV 



The disclosed N0V3 amino acid sequence has 1355 of 1446 amino acid residues 
(93%) identical to, and 1409 of 1446 amino acid residues (97%) similar to, the 1446 amino 
acid residue ptnr.SPTREMBL^ACC:Q9QYCl protein from Mus musculus (Mouse) 

10 (PECANEX1)(E = 0.0). 

N0V3 is expressed in at least Pancreas, Parathyroid Gland, Thyroid, Mammary 
gland/Breast, Ovary, Placenta, Uterus, Colon, Liver, Bone Marrow, Lymphoid tissue. Spleen, 
Tonsils, Prostate, Testis, Brain, Lung, and Kidney . This information was derived by 
determining the tissue soinces of the sequences that were included in the invention including 

15 but not limited to SeqCalling sources. Public EST sources. Literature sources, and/or RACE 
sources. 

In addition, N0V3 is predicted to be expressed in Homo sapiens heart, melanocyte, B- 
cells, larynx, skin, CNS, and multiple sclerosis lesions because of the expression pattern of the 
following sequences (which are publicly availabel ESTS for the sequence of the mvention) 
20 AB018348,BE881203, BE867469, BE867415, AB007895, NM_014801, U74315, 
BE880986, W500099, AW250617, AA426168, AW246742, AA284182, W46420, 
H14491, Z44921, BE930588, AI922381, AI215559, AA923742, AA582883, BE797814, 
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N75143, BE049421, F07632, BE797239, AI168579, AV653955, BE065657, AL079849, 
and BE767656, closely related Homo sapiens mKNA for KIAA proteins, partial cds homolog. 

N0V3 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 3C. 

5 



Table 3C. BLAST results for NOV3 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 

{%) 


Positives 
(%) 


Sxpect 


(XM_027243) 


nypotnetical 

protein 

XP_027243 

[Homo 

sapiens] 


619 


619/619 
(100%) 


619/619 
(100%) 


0.0 


gi|15076843|gb|AAK8 
2958.1 IAF233450 1 
(AF233450) 


pecanex-like 
protein 1 
[Homo 
sapiens] 


2341 


1372/1451 
(94%) 


1376/1451 
(94%) 


0.0 


gil 6650377 |gb|AAF21 

809.1IAF096286 1 
(AF096286) 


pecanex 1 
[Mus 

mus cuius] 


1446 


1296/1446 
(89%) 


1344/1446 
(92%) 


0.0 


gi| 13171105 IgblAAKl 
3590.1IAF154413 1 
(AF154413) 


pecanex 
[Talcifugu 
rubripes ] 


1703 


1079/1466 
(73%) 


1204/1466 
(81%) 


0.0 


gi| 7290294 |gb|AAF45 
755.11 {AE003423) 


PCX gene 
product [alt 
1] 

[Drosophila 
melanogaster 
] 


3437 


320/554 
(57%) 


424/554 
(75%) 


0.0 



The homology of these sequences is shown gr^hically in the ClustalW analysis shown 
in Table 3D. 
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Table 3D. ClustalW Analysis of NOV3 



1) NOV3 (SEQ ID NO: 12) 

2) ^ ^^ef |XP_027243,1I (XM_027243) hypothetical protein XP_027243 [Homo sapiens] 

3) gi|15076843|gb|AAK82958.11AF233450_l (AF233450) pe canex- like protein 1 [Homo 
sapiens] (SEQ ID NO: 43) 

4) gi|6650377|gb|AaF21809,l|AF096286_l (AP096286) pecanex 1 [Mus musculus] (SEQ ID 
NO: 44) 

ID j^^^l^^^''^^*^^'^*'*^^^^^^-^'^^^^^^!^^^ (AF154413) pecanex [Takifugu rubripes] (SEQ 

6) gil72902941gblAAF45755.1| (AE003423) pcx gene product (alt 1] [Drosophila 
melanogaster] (SEQ ID NO: 46) 
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gi 1 1507 6843 1 gb| MGSQTLQ1IJ(QGVWAALSGGWYYDPHQATFVNALHLYLWLPLLGLPFTLYMM.PSTM^ 60 
gi|6650377fgbIA ^ 

^|7290294?gbrA ^^^^^^^^^^^^"^^^^^^^^^^ 60 



70 80 90 100 110 120 
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....I.... I.. I. I..,. I.... I..., I.... I,... I,... I 

N0V3 1 

re£|XPJ)27243.1 1 

gi 1 150768431^1 AVYCPVIAAVFIVZJKMVNYRLHRALDAGEVTORTANEFTDQR-TKM 119 

5 9i|6650377|gb|A 1 

gi| 13171105 1^1 GIYCGVIAAMFLIJ^KTVNYRLHHALDEGEVVEHOTRESKGSRGGTC 120 

gi|7290294|gb|A 1 



130 140 150 160 170 180 

10 ....I.... I.... I.... I.... I.... I,... I.... I.... I.... I.... I.... I 

NOV3 X 

ref |XP_027243.1 1 

gl) 150768431^1 PSDPGGGIEMSEFIREATPPVGCSSRNSYAGLDPSNQIGSGSSRLGTAATIKGDTDTAKT 179 

gi|6650377|gb|A 1 

15 gi|13171105|gbl LGDPGGGIEMADFIRQETPPVDCSSRNSYVG 151 

gi|7290294|gb|A 1 



190 200 210 220 230 240 

20 N0V3 1 

ref |XP_027243.1 j 

gi 1 15076843 1 gb | SDDISLSLGQSSSLCKEGSEEQDLAADRKLFRLVSNDSFISIQPSLSSCGQDLPRDFSDK 239 

gi|6650377|gb|A 1 

gi|13171105|gb| 151 

25 gi|7290294|gb|A 1 
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50 



NOV3 

r©f |XP_027243.1 
gil 15076843 igbl 
gi( 6650377 Igbl A 
gl 113171105 Igbl 
gl 1 7290294 Igbl A 



NOV3 

re£tXP 027243.1 
gil 15076843 Igbl 
gl 1 6650377 Igbl A 
gil 13171105 Igbl 
gi|7290294lsFb|A 



NOV3 

ref |XP_027243.1 
gil 15076843 Igbl 
gil 6650377 Igbl A 
gil 13171105 Igbl 
gi|72902941gblA 
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NOV3 : 3^ 

ref |XP_027243.1 ^ 

gi 1 15076843 1 gb | SPKAGTKSGRKKECCAGPEEKNSCASDKRTSSEKIAMEASTNSGVHBAKDPTPSDEMHNQ 479 

gi 1 6650377 Igbl A ^ 

gil 13171105 Igbl NQRMSSTHGRTTVAKAPG 172 

gi|7290294|gfo|A ^ 

490 500 510 520 530 540 

NOV3 i ^ 

ref |XP_027243.1 ^ 

gi 1 15076843 1 gb | RGLSTSASEEANKNPHANEFTSQGDRPPGNTAENKEEKSDKSAVSVDSKVRKDVGGKQKE 539 

gil 6650377 Igbl A _ , 

gil 13171105 Igbl 

gil 7290294 Igbl A 3^ 
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K0V3 

«afIXP_027243.1 
gi I 15076843 Igb I 
gi|6650377|gb|A 
gi I 13171105 Igb I 
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ref |XP_027243.1 
gi 115076843 Igb I 
gi I 6650377 Igb I A 
gi] 13171105 1 
gil7290294|^|A 



NOV3 

ref |XP_027243.1 
gi 115076843 Igb I 
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gi 1 15076843 1 gb| 
gi I 6650377 Igb I A 
gi 1 131711051^1 
gi 1 7290294 I^IA 



N0V3 

ref |XP_027243.1 
gi 115076843 Igb I 
gi 1 6650377 Igb I A 
giU3171105|gb| 
gi 1 7290294 1 9^1 A 
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ref |XP_027243.1 
gi 115076643 I gbj 
gi 1 6650377 Igb I A 
gi 1 13171105 1^1 
gi|7290294|g^|A 
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gi I 15076843 Igb I 
gi|6650377|gb|A 
gi 1 13171105 1^1 
git 7290294 Igbl A 
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ref |XP_027243.1 
gi I 15076843 igb I 
gi 1 6650377 1^1 A 
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ref |XP_027243.1 
git 15076843 I gb I 
gi|6650377|gb|A 
gi I 13171105 )gbl 
gl|7290294|gb|A 
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rof IXP_027243.1 
gl|15076843|gb| 
gi 1 6650377 1^1 A 
gi I 13171105 tgb I 
gi|7290294|g^|A 
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g4|15076843|gb| 
gil6650377|gb|A 
gi I 13171105 Igbt 
gi|7290294|g^|A 
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reflXP 027243.1 
gi 115076843 1 gb I 
gil 6650377 Igbi A 
gi|13171105|gb| 
gil 7290294 1^1 A 



N0V3 

ref |XP_027243.1 
gil 15076843 I gb I 
gil 6650377 1 gb I A 
gi|13171105|gb| 
gi|7290294|gb|A 
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ref |XP_027i43.1 
gil 15076843 I gbl 
gil 6650377 1 gb I A 
gi 113171105 1 gb I 
gil 72902941 gbl A 
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ref |XP_027243.1 
gill5076843|gb| 
gil 6650377 1 gbl A 
gil 13171105 I gbl 
gi|7290294|gblA 
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gl 1 1507684319^ I 
gi|6650377|gb|A 
gl|13171105labt 
gi|7290294|gb|A 
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ref |X&_027243.1 
gx 1150768431^1 
gl|66503771gb|A 
gi|13171105|gb| 
gii 7290294 Igbl A 
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ref |XP_027243.1 
gx 115076843 Igbl 
gi 1 6650377 Igbl A 
gx 113171105 Igbl 
gl|7290294|gbtA 
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ref |XP_027243.1 
gx I 1507 6843 Igbl 
gx I 6650377 Igbl A 
gx I 13171105 Igbl 
gi. 1 7290294 Igbl A 
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ref |XP_027243.1 
gi 1 15076843 1^1 
gi|6650377|gb|A 
gi I 13171105 Igbl 
git 7290294 1 ^lA 



N0V3 

ref |XP_027243.1 
gx I 15076843 Igbl 
gi 1 6650377 Igbl A 
gi 1131711051^1 
gi|7290294|g^|A 
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gi|15076843igb| 
gi|6650377|^|A 
gi 113171105 Igbl 
gi|7290294|gb|A 
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rof|XP_027243.1 
gi 115076843 Igbl 
gi 16650377 Igbl A 
gi I 13171105 Igbl 
gi|7290294|gb|A 




1850 



SgLVrj^Cia^LC^LGRRALGTAgHEKSSHLESFLYGLHftLFKGDFRISsSRDSH 



;WIFADMSL 
iSIFADt^EL 



951 
124 
1846 
951 
1255 



-DEEETyKEYjillLgQGVAAEKLDTAQgELHCS^ 237 



1870 



1880 




1930 



1940 



1 Qsn 



1 q^n 



wo 02/057450 
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rof 1XPJ)27243,1 
9x1150768431^1 
91 1 6650377 Igb I A 
91 I 1317110519b I 
9l|72902941^|A 



N0V3 

ref |XP_027243.1 
gi I 1507684319b I 
gi|6650377l9b|A 
gi|13171105|gb| 
9l|72902941^|A 



NOV3 

re£|XP_027243.1 
9l|l5076843|9b| 
gi I 6650377 Igb I A 
gi|13171105|gb| 
91)7290294 Igb I A 



NOV3 

ref |XP_027243.1 
gl I 15076843 tgb I 
git 6650377 1 gbl A 
gl 113171105 1 gbl 
gl| 7290294 I gbl A 



N0V3 

ref IXP_027243.1 
glll5076843|gb| 
gl| 6650377 1 gbl A 
gll 13171105 l^t 
gl 1 7290294 igb I A 



M0V3 

reflXP 027243.1 
gl| 15076843 1^1 
gll 66503771 gbl A 
gl 1 13171105 1 gbl 
gll 7290294 1 gbl A 



N0V3 

ref |XP_027243.1 
gi|15076843)g^| 
gi I 6650377 I gbl A 
git 13171105 1 gbl 
gl|7290294|9b|A 



N0V3 

re£|XP_027243.1 
gi I 15076843 tgb) 
gi I 6650377 1 gbl A 
git 13171105 1 gbl 
git7290294|gb|A 
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NSPSLLALRHVMDDGTNEYKIIMLNRRYLSFRVIKVNKSCVRGLWAGQQQELVFLRMRN? 
NgPSLLALRHVffnSGTNEYKIIMLNRRYLSFRVIKVNKECVRGLWAGQQQELVE^^ 
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Pecanex grae was originally discovered in D'-^^'^nAf/^ An^/.^;^rr « i n^T--.- 

spanning protein. The mouse homolog was recently reported. In the absence of maternal 
expression of the pecanex gene, the embryo develops severe hypemeuralization similar to that 
characteristic of Notch mutant embryos. Early gastrula embryos, lacking both matemaUy and 
zygoticaUy expressed activity of the neurogenic pecanex locus, are shown to contain a greater 
than wild-type number of stably determined neural precursor cells which can differentiate into 
neurons in culture. Therefore it is anticipated that this novel human pecanex will be involved 
in neuronal differentiation, maintenance of neuronal precursors and neurological diseases. 

The disclosed N0V3 nucleic acid of the invention mcoding a Human homolog of the 
DrosophUa pecanex protein mcludes the nucleic acid whose sequence is provided in Table 3A 
or a fragment thereof. The invention also includes a mutant or variant nucleic add any of 
whose bases may be changed from the corresponding base shown in Table 3 A wWle still 
encoding a protein that maintains its Human homolog of the DrosophUa pecanex activities and 
physiological functions, or a fragment of such a nucleic acid. The invention further includes 
nucleic acids whose sequences are conq)lementary to those just described, including nucleic 
acid fragments that are complementary to any of the nucleic acids just described. The 
invention additionally includes nucleic acids or nucleic acid fragments, or complements 
thereto, whose stiiicfaires include chemical modifications. Such modifications include, by way 
of nbnlimiting example, modified bases, and nucleic acids whose sugar phosphate backbones 
are modified or derivatized. These modifications are carried out at least in part to enhance the 

chemical stabiKty of the modified nucleic acid, such fliattiiey may be used, fi)r example, as 
antisense binding nucleic acids in tiierapeuticappKcations in a subject Infliemutantor 
variant nucleic acids, and their complements, up to about 1 percent of the bases may be so 
changed. 

The disclosed N0V3 protein of tiie invention includes the Hmnan homolog of the 
i>roiOi7AifapecanexproteinwhosesequenceisprovidedinTable3B. The invention also 
includesa mutant or variant protein any of whose residues may be changed from the 
conesponding residue shown in Table 3B while stiU encoding a protein that maintains its 
Hmnan homolog of flie DrosophUa pecanex activities and physiological frmctions. or a 
fimctional fragment thereof. In tfie mutant or variant protein, up to about 7 percent of the 
residues may be so changed. 

The N0V3 nucleic acids and proteins of the invention are usefrxl in potential 
therapeutic appUcations impUcated m cancer.trauma, regeneration (in vitro and in vivo), 

viialA,acterial/i,arasitic infections, cardiomyopatiiy, atherosclerosis, hypertension, congenital 
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heart defects, aortic stenosis, atrial septal defect (ASD), atrioventricular (A-V) canal defect, 
ductus arteriosus, pulmonary stenosis, subaortic stenosis, ventricular septal defect (VSD), 
valve diseases, tuberous sclerosis, multiple sclerosis, scleroderma, obesity, endometriosis, 
fertility, hypercoagulation, autoimmume disease, allergies, immunodeficiencies, 
transplantation, hemophilia, idiopathic thrombocytopMiic purpura, graft versus host disease, 
VonHippel-Lindau (VHL) syndrome, Alzheimer's disease, stroke, hypercalceimia, 
Parkinson's disease, Huntington's disease, cerebral palsy, qpilepsy, ataxia-telangiectasia, 
leukodystrophies, behavioral disorders, addiction, anxiety, pam, neuroprotection, systemic 
lupus erythematosus, asthma, emphysema, ARDS, laiyngitis, psoriasis, actinic keratosis, acne, 
hair growth/loss, aUopecia, pigmentation disorders, endocrine disorders, diabetes, renal artery 
stenosis, interstitial n^hritis, glomerulonephritis, polycystic kidney disease, systemic lupus 
wythematosus, renal tubular acidosis, IgA nq)hropattiy, Lesch-Nyhan syndrome, and a variety 
of kidney diseases and/or other pathologies and disorders. 

N0V3 nucleic acids and polypeptides are further useful in the gaieration of antibodies 
that bind immunospecifically to the novel substances of flie invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction fiiom hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. The disclosed NOV3 protein has multiple hydrophilic regions, each of which 
can be used as an immunogen. In one embodimait, a contemplated N0V3 epitope is from 
about ammo acids 20 to 50. hi another embodiment, a N0V3 epitope is from about amino 
acids 180 to 200. In additional embodiments, N0V3 epitopes are &om. about amino acids 360 
to 400, from about 450 to 500, from about amino acids 600 to 680, from about amino acids 
720 to 780, from about amino acids 800 to 860, from about amino acids 950 to 1000, from 
about amino acids 1050 to 1 100, from about amino acids 1150 to 1320, and from about amino 
acids 1350 to 1420. These novel proteins can be used in assay systems for ftmctional analysis 
of various human disorders, which are usefid in understanding of pathology of the disease and 
development of new drug targets for various disorders. 

NOV4 

A disclosed N0V4 nucleic acid of 1500 nucleotides (also referred to as 
SC140515441_A) encoding a novel Aurora-related kinase 1-like protein is shown in Table 4A. 
An open reading frame was identified beginning with a ATG initiation codon at nucleotides 
182-1 84 and ending with a TAG codon at nucleotides 1391-1393. The start and stop codons 
are in bold letters, and the 5' and 3' untianslated regions are underhned. 
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Table 4A. NOV4 Nucleotide Sequence (SEQ ID NO:13) 



ACATAAARCACCTCAATTACTTi 



ITTGGGCT 
ITTTCAGG 
TGTCAGA 
JTGTTCCT 
AGGCAAC 
ITCGGCAC 
ATGGGCT 



^CCTTGTCAGA 
kGCGTGTTCCT 
TGCAGGCAAC 
fCT GT CGGCAC 



?S2!?!!«^?^^CTCCAGTTGGAGGTCCAGAACATGrTCTCGTGACTCAGCMm 

LATTCTTCGCAGCGTGTTCCT 
5CAGAAGCAATTGCAGGCAAC 



TACTGTC 
GCTTGAA 
TGGACTA 
GTTCTTT 
AATATCA 



TTTnnnriCJl "^^'""^•■t-g^ACCAflflflTTTATTTTACn A TT GACTGCTGCrr^ 



The disclosed N0V4 nucleic acid sequence maps to chromosome 1 and has 1 152 of 
1212 bases (95%) identical to a gb:GENBANK:-ID:AF008551|acc:AF008551 mRNA ftom 
Homo sapiens (Homo sapiens aurora-related kinase 1 (ARKl) mRNA. complete cds (E = l.Se 

A disclosed N0V4 protein (SEQ ID NO: 14) encoded by SEQ ID NO:13 has 403 
amino acid residues, and is presented using the one-letter code in Table 4B. Signal P Psoit 
and/or Hydropathy results predict that N0V4 does not have a signal peptide, and is likely to be 
locahzed to the cytoplasm with a certainty of 0.4500. In other embodiments N0V4 is also 
likely to be localized microbody (peroxisome) with a certainty of 0.3000, to the mitochondrial 
membrane space with a certainty of 0.1000, or to the lysosomeaumen) with a certainty of 



0.1000. 



Table 4B. Encoded NOV4 protein sequence (SEQ ID NO:14). 



The disclosed NOV4 amino acid has 69 of 403 amino acid residues (9^) identical to 
and 381 of 403 amino add residues (94%) similar to, the 403 amino acid residue 
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ptor:SPTREMBL-ACC:O60445 protein jfrom Homo sapiens (Human) (Aurora-Related Kinase 
l(E=1.7e'^). 

N0V4 is expressed in at least Adrenal Gland/Suprarenal gland. Amygdala, Bone 
Marrow, Brain, Cervix, Colon, Coronary Artery, Epidmnis, Heart, Kidney, Liver, Lung, 
Lymphoid tissue. Mammary gland/Breast, Ovary, Peripheral Blood, Placenta, Prostate, Testis, 
Thalamus, Tonsils, Uterus. This information was derived by determining the tissue sources of 
the sequences that were included in the invention. 

In addidon, N0V4 is predicted to be expressed in colon because of the expression 
pattern of (GENBANK-ID: gb:GENBANK-ID:AF008551|acc:AF008551) a closely related 
aurora-related kinase 1 (ARKl) mRNA, complete cds homolog in species Homo sapiens. 

N0V4 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 4C. 



Table 4C. BLAST results for NOV4 



Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


giU2654873|gb|AAH0 

1280.1IAAH01280 

(BC001280) 


serine/threo 
nine kinase 
15 [Homo 
sapiens] 


403 


370/403 
(91%) 


381/403 
(93%) 


0.0 


gi 1 13653970 IreflXP 

009546.31 

(XM_009546) 


serine/threo 
nine kinase 
15 [Homo 
sapiens] 


403 


369/403 
(91%) 


381/403 
(93%) 


0,0 


gi|4507275|ref |NP 0 

03591.11 

(NM_003600) 


serine/threo 
nine kinase 
15; 

Serine/threo 
nine protein 
kinase 15 
[Homo 
sapiens ] 


403 


369/403 
(91%) 


380/403 
(93%) ' 


0.0 


gil 7446411 Ipirl 1JC5 
974 


aurora- 
related 
, kinase 1 (EC 
2.7.-.-) - 
human 


403 


367/403 
(91%) 


379/403 
(93%) 


0.0 


gil 4507279 IreflNP 0 

03149.11 

(NM_003158) 


serine/threo 
nine kinase 
6; 

Serine/threo 
nine protein 
kinase- 6; 
serine/threo 
nine kinase 
6 

(aurora/IPLl 

-like) [Homo 
sapiens] 


402 


342/403 
(84%) 


360/403 
(88%) 


0.0 
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The homology of these sequences is shown graphicaUy in the ClustalW analysis shown 
in Table 4D. 



Table 4D. ClustalW Analysis of NOV4 

1) N0V4 (SEQ ID NO: 14) 

sipiSlf S^li'Si^^ '^""''''"'^ serine/threonine Unase 15 CHomo 

sipiSir^lErSi^N^;^ (XM^009546) serine/ threonine kinase 15 IHano 

4) gi|4507275|reflNP^003591,l| (NM^003600) serine/threonine kinase 15; 
serine/threonine protein kinase 15 [Horao sapiens] (SEQ ID NO- 49) 
NitSot''^^^^^^^'^^''''^^^^^^ aurora-related kinase 1 (EC 2.7.-.'.) - human (SEQ ID 

6) gi|4507279|ref|NP^003149,ll (NM_,003158) serine/threonine kinase 6; 
Serxne/threonxne protein kinase-B; serine/threonine kinase 6 ( aurora/ 1 PLl -like) 
[Homo sapiens] (SEQ ID NO: 51) i««*wi«»/xrjjA xikgj 



10 



N0V4 

gil 12654873 I 
gi|13653970| 
gil 45072751 
gi|7446411I 
gil 4507279 1 



N0V4 

gil 12654873 1 
gi|13653970| 
gil 4507275 1 
gil7446411| 
gil 45072791 



N0V4 

gi|12654873| 
gil 13653970 I 
gil 45072751 
gi|7446411| 
gil4507279| 



N0V4 

gil 12654873 1 
gil 13653970 1 
gil 4507275 1 
gil 7446411 I 
gi 14507279 1 



NGV4 • 

gl 112654873 1 

gl|136S3970| 

gil 4507275 1 

gl|7446411| 

gil 4507279 I 



N0V4 



I. 



I. 



20 
I. 



30 
I . 



40 



50 



MD4S{2ED3CISG?V}2.£i.SaPVGGP|2SVLVTQQF?CQNPLP2NSGQA0Sv/LCF 
MDRSKENCISGFVKATAPVGGPKRVLVTQQFPCQNPLPVNSGQAQRVLCP 
MDRSKENCISGFVKATAPVGGPKRVLVTQQFPCQNPLPVNSGQAQRVLCP! 

mdrskzncisgpvkatapvggpkrvlvtqcSpcqmplpvin^sgqaqrvlcp' 

MDRSKENCISGPVKATAPVGGPKRVLVTQQFPCQMPLPVNSGQAQRVLCP 
/IDRSKENCISGPVKATAPVGGPKRVLVTQQFPCQNPLPVKSGOAORVLCP 



€0 
. I . . 



I . 



70 



80 
. I 



jSNSSQRVPLQAQKLVSSHKPVQNQKQKQLQA'j 
SNSSQRVPLQAQKLVSSHKPVQNQKQKQLQAI 
SNSSQRgpLQAQKLVSSHKPVQKQKQKQLQA: 
SNSSQRVPLQAQKLVSSHKPVQNQKQKQLQA^ 
SWSSQRgPLQAQKLVSSHKPVQNQKQKQLQg: 
SNSSQRVPLQAQKLVSSHKPVQIvJQKQKQLQAI 



90 



100 



'SVPHPgSRPLKNTQjJjSKG 

'3vphpvsrplnntqkskq 
svphpvsrplnntqkskc, 
svphpvsrplnmtqkskq' 
svphpvsrplkntqkskqI 

SyPHPVSRPLNNTQKSKol 



110 



120 
. . 1 . . 



130 



140 



150 



SAPEKHPEEELASKQKNEESKKRQWALEDgEIGRpgGKGKFGNVY 
PLPSAPENWPSEELASKQKlNiEESKKRQWALEDFEIGRPLGKGKFGKVY 
PLPSAPEKMPESELASKQKNEESKKRQWALEDFEIGRPLGKGKFGNVY 
PLPSAPENNPEEELASKQKNSESKKRQWALEDFEIGRPLGKGK^GNVY 
PLPS APENNPESSL^^^^^ 



160 



I . 



170 

I . 



180 
I . 



190 



200 
I 



HEKQSKFILALigVLFKAQLEKAGVEHQLRREVEIQSHLgHPNIgRLYGYr 
REKQSKFILALKVLFKAQLEKAGVEHQLRREVEIQSKLRHPNILRLYGYF 
REKQSKFILALKVLFKAQLEKAGVEKQLRREVEIQSHLRHPKILRLYGYF 
REKQSKFILALKVLFKAQLEKAGVEHQLRREVEIQSHLRHPNILRLYGYF 
REKQSK^jlLALKVLFKAQLEKAGVEHQLRREVEIQSHLRHPKILRLYGYF 
RSKQSKFILALKVLFKAQLEKAGVEHQLRREVSIOSHLRHPNILRT.vnYF 



210 



I. 



220 
. . 1 . - 



230 
. . I . . 



240 



250 



HDATRVYLILEYaPLl^TVjJEELQKLSKFDEQRTATYITELASALSYCKSK 
HDATRVYLILEYAPLGTVYRELQKLSKFDEQRTATYITELANALSYCHSK 
HDATRVYLILEYAPLGTVYRELQKLSKFDEQRTATYITELANALSYCHSK 
HDATRVYLILEYAPLGTVYRSLQKLSKFDEQRTATYITELAKALSYCHSK 
HDATRVYLILEYAPLGTVYRELQKLSKFDEQRTATYITELANALSYCHSK 
HDATRVYLILEYAPLGTVYRELOKLSKFDEORTAr" 



ANALSYCKSK 



I. 



260 
1.. 



270 



280 



I. 



290 



300 

, I 



LKRDIKP£NLLLGSAGELllA}1irGV3S?3lHAPSSRRTTLCGTLnYT.PP^.M 
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91)126548731 
gi 1 13653970 1 
gi 1 4507275 1 
91174464111 
gi 1 45072791 



N0V4 

gi 1 12654873 I 
gi 1 13653970 1 
gi|4507275| 
gil74464111 
gij 45072791 



N0V4 

gill2654873| 
gi 1 13653970 1 
gi 1 4507275 1 
gil7446411| 
gi|45072791 



N0V4 

giil2654873| 
gi 1 13653970 I 
gil4507275I 
gi)7446411| 
gi 1 4507279 1 



RVIHRDIKFENLLLGSAGELXIADFGWSVHAPSSRRTTLCGTLDYLPPEM 
RVIHRDIKPENLLLGSAGELKIADFGi-?SVHA?SSRRTTLCGTLDYL^PEt/ 
RVIHRDIKPSNLLLGSAGELKIADFGWSViiAPSSRRTTLCGTLDYLPPEF 
RVIHRDIKPENLLLGSAGELKIADFGWSVHAPSSRRTTLCGTLDYLPPEM 
RVIHRDIKPENLLLGSAGSLKIADFGWSVHAPSSRRTTLCGTT.nVT.PPF.N^I 
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I 



310 



320 



330 



340 



I. 



350 
. . I 



lEGRMHDEKVDLWSLGVLCgEFLVGKPPFEANTYQETYKRISRVEFTFPD 
lEGRMHDEKVDLWSLGVLCYEFLVGKFPFEAWTYQETYKRISRVEFT^^D 
lEGRMHDEKVDLWSLGVLCYEFLVGKPPFEANTYQETYKRISRVEFTFPD 
lEGRHHDEKVDLWSLGVLCYEFLVGKPPFEAMTYQETYKRISRVEFTFPD 
lEGRMHDEPO/DLWSLGVLCYEFLVGKPPFEANTYQETYKRISRVEFTFPD 
lEGRMHDEKVDLWSLGVLCYEFLVGKPPFEANTYQETYKRISRVSFTFPn 



360 



370 



380 
. . 1 . 



390 
I 



400 

, I 



FVTEGARDLISRLLKHaPSQRPMLREVLEQPWiTANSSKPSNCQNKESSs 
FVTEGARDLISRLLKHNPSQRPMLREVLSHPWITANSSKPSMCQNKESAS 
FVTEGARDLISRLLKHMPSQRPMLREVLEHPWITAMSSKPSNCQNKSSAS 
FVTEGARDLISRLLKHMPSQRPMLREVLEHPWITAMSSKPSNCQNKESAS 
FVTEGARDLISRLLKHNPSQRPMLREVLEHPWITAWSSKPSMCQNKESAS 
r\/TEGARDLISRLLKHNPSQRPML REVLEHPWITAMSSKPSNC:OKKF.c;Aci 



35 



Tables 4E-G lists the domain description fiom DOMAIN analysis results against 
N0V4. This indicates that the NOV4 sequence has properties similar to those of other 
proteins known to contain this domain. 



Table 4E Domain Analysis of NOV4 

9nl|Sniart|3inart00220. S^TKc, Serine /Threonine protein kinases, 
catalytxc domain; Phosphotransferases. Serine or threonine-specific 
kinase subfamily. (SEQ ID NO: 98) 
CD-Length = 256 residues, 99.6% aligned 
Score = 256 bits (653), Expect « 2e-69 

40 ~ — 

EIGRPPGKGKFGNVYIAREKQSKFIIAIJ^VLFKAQLEKAGVEHQLRREVEIQSHLQHPNI 193 

IN II + I +1 + 1 ++ , 

ELLEVI^KGAFGKVYIARDKKTGKLVAIKVIKKEKLKK-KKRERILREIKII^ 60 

IRLYGYraDATRVYLILEYTPI^TVNTELQKLSKFDEQRTATYITELASALSYCHSKTVI 253 
II ++II++II + l + l + I I ++ 111 I 11+ 4-1 

VKLYDVFEDDDKLYLVMEYCEGGDLFDLLKKRGRLSEDEARFYARQILSALEYLHSQGII 120 

HRDIKPENLLIX3SAGELEIANPGWS--EHAPSSRRTTIX:GTLDYLPPEMIEGRMHDEKVD 311 
lll+IIII+ll I I +++I+II + + + II ,, ij^^ 1+ + + II 

hrdijcpenilldsdghvkladpglakqldsggtllttfvgtpeymapevli;.gkgygkavo 180 

lwslgvlcceflvgkppfea-ntyqetykrisrveftfpdf — vtegardlisrllkhv 367 
•^'MM+ I t lilll + +1 + 1 + II ++ | + ,|| +j. 

IWSW^ILYELLTGKPPFPGDDQLIJy:,FKKIGKPPPPFPPPEWKISPEAKDLIKiaj.V^ 240 
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NOV 3: 


134 




Sbjct: 


2 


45 


NOV 3: 


194 




Sbjct: 


61 


50 


NOV 3: 


254 




Sbjct: 


121 




NOV 3: 


312 


55 


Sbjct: 


181 
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NOV 3: 368 PSQRPMLREVLEYPWI 383 
Sbjct: 241 PEKRLTAEEALEHPFF 256 



NOV 3: 
Sbjct: 
NOV 3: 
Sbjct: 
NOV 3: 
Sbjct: 
NOV 3: 
Sbjct: 
NOV 3: 
Sbjct: 



Table 4F Domain Analysis of NOV4 



^^i^^^^' .^^^^^^^^ Protein kinase domain (SEQ ID NO: 99) 
CD-Length = 256 residues, 100.0% aligned 
Score - 221 bits (564), Expect =- 5e-59 



NOV 3: 
Sbjct: 
NOV 3: 
Sbjct: 
NOV 3: 
Sbjct: 
NOV 3: 
Sbjct: 
NOV 3: 
Sbjct: 



133 I'HIIGRPPGmNyn^ 

1 YELGEKLGSGA^^KVYKGKHKDTGEIVAIKI^^^ 53 

193 ^YFHDATO^^^ 

59 XVRLI^VFEEDDHLYLVMEYMEGGDLFDYLR^GLLLsij^^ 
252 

309 ^y^WSLG^^^^ 

-179 KVDVWSI^ILYELLTGKLPFPGIDPI^ELFRIKERpi^^^ ^38 

366 HVPSQRPMLREVLEYPWl 383 

I +11 +1+1 +11 

239 KDPHXRPTAKBHNHPWF 256 



Table 4G Domain Analysis of NOV4 



TyrKc, Tyrosine kinase, catalytic domain- 
Phosphotransferases. Tyrosine-specific Unas; subfaSxy (^'"io 

CD-Length - 258 residues, 99.6% aligned 
Score - 127 bits (318), Expect - 2e-30 



133 f^i^f ^GKjymnri^KQSKFii^^^^ 

1 ^^KKlKa^aFGEVYKGTLKGKGGVE-VEVAVKrJ^ 5, 

191 ™™^^HDATR^pa^™ 

60 ™IVKU^CTEBBPIl«VME>affiGGDUi>nj«^ 

249 J^VXHRDIKPENLI^SAGEI^ 

120 SKHFVHRDI*ARNCLVGE.TOmADRnj«DLYDDDYyRKKI^ 

305 »«D™SI^CCE-PXyG™^^^ 

180 KBTSKSDVWSFGVia.WBIPTI^sPYPGMSNEivi^yic^yRLPQi^^^ 239 

363 T.T.trH17DO/\OT3IlilT nraTTT- r:»<i* -* ^ - 



363 UJCHVPSQRPMLREVLEY 380 
240 CffAEDPEDRPTFSEI.VER 257 
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Amplification of chromosome 20q DNA has been reported in a variety of cancers. 
DNA amplijScation on 20ql3 has also been correlated with poor progaosis among axillary 
node-negative breast tumor cases. Sen et al. (1997) cloned a partial cDNA encoding STKl 5 
(also known as BTAK and aurora2) from this amplicon and found that it is anq>lified and 
overexpressed in 3 human breast cancer cell lines. STK15 encodes a centiosome-associated 
kinase. Zhou et al. (1998) found that STKIS is involved in the induction of centtosome 
duplication-distribution abnormaUties and aneiq>loidy in mammalian cells. Centtosomes 
appear to maintain genomic stability through the establishment of bipolar spindles during cell 
division, ensuring equal segregation of replicated chromosomes to 2 daughter cells. 
Deregulated diqslication and distribution of centrosomes are iirq>licated in chromosome 
segregation abnormalities, leading to aneuploidy seen in many cancer cell types. Zhou et aL 
(1998) found ampUfication of STKIS in approximately 12% of primary breast tumors, as weU 
as in breast, ovarian, colon, prostate, neuroblastoma, and cervical cancer cell lines. 
Additionally, high expression of STK15 mSNA was detected in tumor cell lines without 
evidence of gene amplification. Ectopic expression of STK15 in mouse NIH 3T3 cells led to 
the ^earance of abnormal centrosome number (amplification) and transformation in vitro. 
FinaUy, overexpression of STK15 in near-diploid human breast epithefial cells revealed 
similar centrosome abnormality, as weU as induction of aneuploidy. These findings suggested 
that STKIS is a critical kinase-encoding gene, whose overexpression leads to centrosome 
amplification, chromosomal instabiHty, and transformation in mammalian cells. Zhou et al. 
(1998) found that the open reading frame of the full-length STK15 cDNA sequence encodes a 
403-amino acid protein with a molecular mass of approximately 46 kD. STK6 (602687), also 
referred to as ADC, is highly homologous to STK15. The Drosophila 'aurora* and S. cerevisiae 
Ipll STKs are involved in mitotic events such as centrosome separation and chromosome 
segregation. Using a degenerate primer-based PGR method to screen for novel STKs, Shindo 
et al. (1998) isolated mouse and human cDNAs encoding STK15, which tiiey termed ARKl 
(aurora-related kinase-1). Cell cycle and Northern blot analyses showed that peak expression 
of STK15 occurs during the G2M phase and then decreases. By interspecific backcross 
mapping, Shindo et al. (1998) mapped flie mouse Stkl5 gene to the distal region of 
chromosome 2 in a region showing homology of synteny with human 20q 

The disclosed NOV4 nucleic acid of the invention encoding a Auiora-ielated kinase 1- 
like protein includes the nucleic acid whose sequence is provided in Table 4A or a fragment 
thereof. The invention also includes a mutant or variant nucleic acid any of whose bases may 
be changed from the corresponding base shown in Table 4A while still encoding a protein that 
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maintam its Aurora-related kinase 1-like activities and physiological functions, or a fiagment 
ofsuchanucleicacid. ilie invention further includes nucleic adds whose sequences 
complementary to those just described, including nucleic acid fiagmenis that are 
complementary to any of the nucleic acids just described. The invention additionaUy includes 
nucleic acids or nucleic add fragments, or complements thereto, whose structures include 
chemicalmodifications. Such modifications include, by way of nonlimiting example, 
modified bases, and nucldc adds whose sugar phosphate backbones are modified or ' 
derivatized. Hiese modifications are carried out at least in part to enhance fee chemical 
stability ofthemodifiednucldc acid, such that they may be used, for example, as antisense 
bmdmg nucldc acids in therapeutic appUcations in a subject In the mutant or variant nucldc 
acids, and their complements, up to about 5 percent of the bases may be so changed. 

The disclosed N0V4 protdn of the invention includes the Aurora-related kinase 1 -like 
piotem whose sequence is provided in Table 4B. The invention also includes a mutant or 

variant protdn any ofwhose residues may be changed from the correspondingresidue shown 
m Table 4B whUe still encoding a protdn that maintains its Aurora-related kinase 1 -like 
activities and physiological fimctions. or afimctional fragment thereof. In the mutant or 
variant protein, up to about 9 percent of fee residues may be so changed. 

The protdn similarity information, expression pattern, and map location for fee 
Aurora-related kinase 1 -like protdn and nucleic acid (N0V4) disclosed herein suggest that 
N0V4 may have important structural and/or physiological functions characteristic of fee 
citron kinase-Iike finnily. Therefore, fee N0V4 nucldc adds and proteins of fee invention are 
usefiil mpotaitial diagnostic and feerapeutic applications. These include serving as a spedfic 
or selective nucldc add or protein diagnostic and/or prognostic marker, wherein fee presence 
or amount of fee nucleic add or fee protdn are to be assessed, as well as potential feerapeutic 
appUcations such as fee following: (i) a protein feerapeutic, (u) a small molecule drug target, 
(m) an antibody target (feerapeutic, diagnostic, drug taigefeig/cytotoxic antibody) (iv) a 
nucldc add usefirl in gene feerapy (gene delivery/gene ablation), and (v) a compodtion 
promoting tissue regeneration in vitro and in vivo. 

The N0V4 nucldc acids and pretdns of fee invention are usefiU in potential diagnostic 
and feerapeutic applications implicated in various diseases and disorders described below For 

example, fee compositions offeepresentinventionmUhave efficacy for ti^entofpatients 
sufifermg from breast, ovarian, colon, prostate, neuroblastoma, and cervical cancer 

Cardiomyopafey,Afeerosclerosis.Hypertension,Congenitalheart defects. Aortic'stenods 
Atridseptd defect (ASD),AtiioventiicuIar(A.V) canal defect. Ductus arteriosus.^^ 
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stenosis. Subaortic stenosis. Ventricular septal defect (VSD), valve diseases. Tuberous 
sclerosis. Scleroderma, Obesity, Transplantation, Diabetes, Von Hippel-Lindau (VHL) 
syndrome. Pancreatitis, Alzheimer's disease. Stroke, hypercalceimia, Parkinson's disease, 
Huntington's disease. Cerebral palsy, £pilq>sy, Lesch-N]^ian syndrome. Multiple sclerosis, 
Ataxia-telangiectasia, Leukodystrophies, Behavioral disorders. Addiction, Anxiety, Pain, and 
Neuroprotection and/or other pathologies. The N0V4 nucleic acid, or fragments th^^f, may 
further be useful in diaguostic applications, wherein the presence or amount of the nucleic acid 
or die protein are to be assessed. 

N0V4 nucleic acids and polypeptides are further iisefiil in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in tfaer^eutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction bom hydrophobicity charts, as described in the ^'Anti-NOVX Antibodies" 
section below. For example the disclosed N0V4 protein have multiple hydrophiUc regions, 
each of which can be used as an immunogen. In one embodiment, contemplated N0V4 
epitope is from about amino acids 1 to 10. In another embodim^t, a N0V4 epitope is from 
aibout amino acids IS to 160. In additional embodiments, N0V4 epitopes are from about 
amino acids 175 to 210, from about amino acids 220 to 240, from about amino acids 250 to 
270, from about amino acids 280 to 320, from about amino acids 340 to 375, and from about 
amino acids 380 to 400. This novel protein also has value in development of powerful assay 
system for ftinctional analysis of various human disorders, which will help in understanding of 
pathology of the disease and development of new drug targets for various disorders. 

NOV5 

A disclosed N0V5 nucleic acid of 1500 nucleotides (designated CuraGen Acc. No. 
SC44326718_A) encoding a novel 268 protease regulatory subunit 4-like protein is shown in 
Table 5A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 101-103 and ending with a TAG codon at nucleotides 1427-1429. A putative 
untranslated region downstream from the termination codon is underlined in Table 5 A, and the 
start and stop codons are in bold letters. 



Table 5A. NOV5 Nucleotide Sequence (SEQ ID NO:15) 

GTATCCCCAAGAGAAAATACGCATCAAAAATTAGGAACTTAGAAATGATAGTT6AGGTGGAGGAACTTCC 
AGCAGTGGCAGCTCAAGTGGCCAAGACAAGA TGGGTCAAA6TCAGGGTGATGGTCATGGTCCTAGACGTG 
GCAAGAAGGATGAAAAGGACAAGAAAAATAAGTACGAACCTCTTGTACCAACTAGAGTGGCGGAAAAAGA 
AGAAAAAACAAAGGGACAAGATGTTGCCAGTAAACTGCCACTGGTGACACTTCACACTCAGTGTCGGTTA 
AAATTACTGAAGTTAGAGAGAATTAAAGACTACCTTCTCATGGTGGAAGAATTCATTAGAAATCAGGAAC 
AAATAAAACTATTAGAAGAAAAGCAftfiAGGAGGGAAGATCAAAAGTGGATGATCTGAGGGGGACCCCAAT 
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^.■u^^TAGGftAACTTGGAAUA(^TCATCGATGA ^^ 



IGGCAAGTi^ 
IGACAAAM 
ITTGAACCA 
CTTTGGAT 
GACTAAGA 
TTGATCAT 
CCTTAAGA 

AATOCATCCCTGAGGGGCTTTATCT^^^^ 



^na,.^^. il^!^:^ . ^^^^^^^^C^TCCATCATGTTTACTGATGAAATTGAAGCCATT^ 

""TGGAATTGGAACTGTTGAACCA 
yUlAACAAGTAGAAACTTTGGAT 
ICTGCCTGATGAAAAGACTAAGA 



accacaSSSSSJSa^ISS^^^^^^^ 



CAACCCCTGftftAGGGftTGAGGTTRr^^ac ^^^-TOCCftTCAGGAAGATGGTTGGGflSAITTCC 



The nucleic acid sequence NOVS, located on chromosome 5 has 1347 of 1447 bases 
(93%) identical to a gb:GENBANK-ID:HUM26SPSIV|acc:L02426 mRNA &ymHomo 
sapiens (Human 26S protease (S4) regulatory subunit mRNA, complete cds (E = 2.4e-"^). 

A NOVS polypeptide (SEQ ID N0:16) encoded by SEQ ID N0:15 is 442 amino acid 
residues and is presented using the one letter code in Table 5B. Signal P, Psort and/or 
Hydropathy results predict that NOVS has no signal peptide and is likely to be localized in the 
cytoplasm with a certainty of 0.4500. In other embodim^ NOVS may also be localized to 
the microbody (peroxisome) with a certainty of 0.3000. the mitochondrial matrix space with a 
certamty of 0.1000, or the lysosome Oumen) with acertainty of O.IOOO. 



Table SB. NOVS protein sequence (SEQ ID NO:16) 



C 



ILCGPPGTGKTLIJUCAVANQTSATF^WG^pfTn^n^^^?^^^^'^ 
SNSGGEREIQQTtlLEI^SSGSDSiSSS 



The &U amino acid sequence of the protein of the invention was found to have 383 of 
442 amino acid residues (86«/,) identical to, and 405 of 442 amino acid residues (9P/„) similar 
to, the 440 ammo acid residue ptnr:SWISSPROr-ACC:P49014 protein ftomM« musculus 
O^ouse). and Rattus norvegicus (Rat) (26S Protease Regulatory Subunit 4 (P26S4) (E = 1 .7e 

NOVS also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table SC. 
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Table SC. BLAST results for NO V5 



Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi 1 4506207 |ref|NP_0 
02793. 1 1 
(NM_002802) 


proteasome 

macropain) 26S 
subunit, ATPase/ 
1; Proteasome 26S 

[Homo sapiens] 


440 


382/442 


405/442 
191%) 


0.0 


gi 1 6679501 JreflNP 0 

32973.11 

(MM 008947) 


protease (prosome, 
macropain) 26S 

[Mas mus cuius] 


440 


383/442 
(86%) 


405/442 
(90%) 


0.0 


git3457171pir|(A444 
68 


26s proteasome 
recnilatorv chain 4 
[validated] - 
human 


440 


381/442 


404/442 


0.0 


gitl6741033|gb|AAHl 
6368.1 lAAHl 6368 

(BC016368) 


protease (prosome, 
macropain) 26S 
subunit, ATPase 1 
(Homo sapiens] 


440 


382/442 
(86%) 


404/442 
(90%) 


0.0 


gil2492516|sp|Q9073 
2IPRS4_CHICK 


26S PROTEASE 
REGOLATORY SUBONIT 
4 (P26S4) 


440 


378/442 
(85%) 


402/442 
(90%) 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 5D. 



Table 5D ClustalW Analysis of NOV5 



1) N0V5 (SEQ ID NO: 16) 

2) gi|4506207|ref |NP_002793.1| (NM_002802) proteasome (prosome, macropain) 26S 
subunit, ATPase, 1; Proteasome 263 subunit, ATPase, 1 [Homo sapiens] (SEQ ID NO: 52) 

3) gi|6679501|ref |NP_032973.1| (NM_008947) protease (prosome, macropain) 26S 
subunit, ATPase 1 [Mus musculus] (SEQ ID NO: 53) 

4) gi|345717|pir| IA44468 263 proteasome regulatory chain 4 (validated] - human (SEC 
ID NO: 54) ^ 

5) gi|16741033|gb|AAHl6368.1|AAHl6368 (BC016368) 
subiinit, ATPase 1 (Homo sapiens] (SEQ ID NO: 55) 

6) gi|2492516lsp|Q90732|PRS4 CHICK 26S PROTEASE REGOLATORY SOBONIT 4 (P26S4) (SEO 
ID NO: 56) 



protease (prosome, macropain) 26S 



N0V5 

gi I 4506207 I 
gi 16679501 1 
gi 1 345717 I 
gi 1 16741033 1 
gil2492516| 



N0V5 

gi I 4506207 I 
gi I 66795011 
gi|345717 1 
gi I 16741033) 
gi I 2492516 I 



N0V5 

gi 14506207 I 



10 
.1.. 



I, 



20 
. I.. 



30 
. I.. 



40 
. I . . 



50 
. I 



^JGQSQ^<:,HGP^a2GKKDgKDKKl2KYEP2VPTRV23K^2KTKGEDBASK^ 
["IGQSQSGGHGPGGGKKDDgDKKKKYEPPVPTRVGKKKKKTKGPDAASKLF 
MGQSQSGGHGPGGGKKDDKDKKKKYEPPVPTRVGKKKKKTKGPDAASKLP 
MGQSQSGGHGPGGGKKDDl^DKKKKYEPPVPTRVGKKKKKgjKGPDAASKLP 
[^GQSQSGGHGPGGGKKDDKDKKKKYEPPVPTRVGKKKKKTKGPDAASKLP 
}^QSOSGGKGPGGGKKDDKDKKKKyEPPVPTRVGKKKKKTKGPDAASKBF 



60 



70 



80 



I. 



90 



100 



LVT2HTQCRLKLLKLERIKDYLL^j2EEFIRNQEQgK2LEEKQEEgRSKVD 
LVTPHTQCRLKLLKLERIKDYLLMEEEFIRMQEQMKPLEEKQEEERSKVD 
LVTPHTQCRLKLLKLERIKDYLLh'EEEFIRNQEQMKPLESKQSESRSKVD 
LVTPHTQCRLKLLKLERIKDYLL^3SEEFIRNQEQMK?LEEKQEEERSKVD 
LVTPHTQCRLKLLKLERIKDYLLMSEEFIRNQEQMKPLEEKQEEERSKVD 
LVTPHTQCRLKLLKLERIKDYLL^3ES£FIRl^I0E0MKPLESK0EE£RSKVn 



110 



120 



130 

. . I . . 



140 
. . I . . 



150 

I 



Di.RGTPIv]SVGaLEEIIDDNHAIVSTSVGSEHY[2SiaSFVi3KDLLEPGCSL 
DLRGTPMSVGTLS EIIDDNHAIVSTSVGSRKYVSILSFVDKDLLRPnrqu 
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gi I 6679501 1 
gi 1 345717 1 
gi 1 16741033 1 
gil2492516| 



N0V5 

gi 14506207 1 
gi 1 6679501 1 
gi 1 345717 1 
gi 1 16741033 1 
gi)2492516| 



N0V5 

gi I 4506207 1 
gi 1667 9501 I 
gi 1 345717 1 
gi 1 16741033 I 
gi 1 24 925161 



N0V5 

gi 1 4506207] 
gi I 66795011 
gi 13457171 
gi 116741033 1 
gi 124925161 



NOV5 

gi I 45062071 
gi 166795011 
gi 13457171 
gi 1167410331 
gil 24925161 



NOV5 

gil 4506207 I 
gil 6679501 1 
gil 3457171 
gijl6741033| 
gi|2492516i 



N0V5 

gi I 4506207 I 
gil 6679501 I 
gil 3457171 
gil 167410331 
gii2492516| 



DLRGTPMSVGTLSEIIDDKHAIVSTSVGSEHVVSILSFVDKDLLEPGCSV 
pLRGTPMSVGTLEEUDDHHAXVSTSVGSEHyVSILSFVBKetLEPGeSV 

dlrgtpmsvgtleeiiddnSaivstsvgsehyvsilsfvdkdllepgcsv 

DLRGTPMSVGTL EEIIDDKaMVS TSVGSF.HYVSTT.!:;in7n..r,T.T.TPr^ncu 



160 



170 
1 . 



180 



190 
I. 



200 
1 



LLiaHKVHAVIGVLMDDTgPLVTiSMKVEKAPQETyi:i^GGLDNQIQEIKES 
LLNHKVHAVIGVLMDDTDPLVTVMKVEKAPQETYADIGGLDNQIQEIKES 
LLNHKVHAVIGVLMDDTDPLVTVHKVEKAPQETYADIGGLDNQIQEIKES 
i.LNHKVHAVIGVLMDDTDPLVTVMKVEKAPQETYADIGGLDNQIQSlKES 
LLNKfa^HAVIGVLMDDTDPLVTVrviKVEKAPQSTyADIGGLDNQIQEIKES 

llnhkvhavigvlmddtdplvtvmkiIekapqstyadiggldmoio^ikes 



210 

I., 



220 



I 



230 



240 



250 

I 



EL?LSHPEYyEHMGia:<PPKGVTLgGPPGTGKTLLAK;^.VANQTSs.TPLRV 
VELPLTHFEYYESMGIKPPKGVILYGPPGTGKTLLAKfiVANQTSATFLRV 
VELPLTHPEYYEEMGIKPPKGVILYGPPGTGKTLLAKAVANQTSATFLRV 
VELPLTHPEYYEEMGIKPPKGVILYGPPGTGKTLLAKAVAMQTSATFLRV 
^/ELPLTHPEYYEEMGIKPPKGVILYGPPGTGKTLLAKAVANQTSATFLRV 
VELPLTHPEYYE EMGIKPPKGVILYGPPGTG KTT.T.aKflw^Mn^g.^^rn., 



260 
..I,. 



270 
1.. 



280 



290 



300 



,^!?i'^S^^^'^°<=PKLVRa:^5gVASEHAPSiaiFSDEliaiGTKRYDSMSG 

gs^liqkylgdgpklvrelfrvaeehapsivfTdeiSaigtkrydsnsg 

/GSELIQKYLGDGPKLVRELFRVAEEHAPSIVFIDEIDAIGTKRYDSNSG 

vgseliqkylgdgpklvrelfrvaeehapsivfideidaigtkrydsnsg! 

VGSELIQKYLGDGPKLVRELFRVAEEHAPSIVFIDEIDAIGTKRYDSMSG 
VGSELIOKYLGDGPKLVRELFRVAEEHgPSIVFTDEIDAIGTKRYDSNSGi 



I. 



320 



330 




310 

, 



340 



350 
. . I 



.^ETLDPflLIRPGRID 

LELLNQLDGFDSRGDVKVIMATNRIE7LDPALIRPGRID 

lellnqldgfdsrgdvkvimatnrietldpalirpgrid 
lellnqldgfdsrgdvkvimatnrietldpalirpgrid, 
lellnqldgfdsrgdvkvimatnrietldpalirpgridI 
lsu^ldgfdsrgdvkvimatnrietldpalirpgrid 



370 

I. 



380 



390 



400 
I 



I^^J^!^*^^'^^^^^S!IF«IHTSRHTLA^DVTLDDLIMAKDDiSsGADIKAl 
RKIEFPLPDEKTKKRIFQIHTSRMTLADDVTLDDLIMAKDOrSGADIKAI 
R^TrP^^pnr-''^'''*'''°'«-'^^-^^°°^^L'^°"MAKDDLSGADIKAI 
RKIEFPLPDEKTKKRIFOIHTSRMTLaDDVTLDDLIMAKDDLSGADIKAT' 

RSIEFPLPDEKTKKRIFQIHTSRMTLADDVTLDDLIMAKDDLSGADIKA^ 
■lKIEFPL PDEKTKKRrFQIHTSRMTI. AnnvTT.nar.rM.vnn,o>-....r^ 



I. 



410 
..I.. 



420 



430 



440 



^TEAGL^lALRES2RMKSTNEDFKKSaESVLyKt?mEG|3PSGLYL 
CTEAGLaALRERRKKVTNEDFKKSKENVLYKKQEGTPEGLYL 
CTEAGLMALRERRt^^KVTNEDFKKSKENVLYKKQEGTPEGLYT 

CTEAGLMALRERRMKVTNEDFKKSKENVLYKKQEGTT^EGLYL 
CTEAGLyiALRERRMKVTNEDFKKSKENVLYKKQEGTPEGLYL 

cteaglmalrerrmkvtnedfkkskenBlykk^^ 



PCT/USOl/48922 



Tables 5E-F Ust the domain description from DOMAIN analysis lesults against N0V5 
Tins indicates that the N0V5 sequence has properties similar to those of other proteins known 
to contain this domain. 
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Table 5E. Domain Analysis of NOV5 

qnl \ Pf ami pf am00004 , AAA, ATPase family associated with various 
cellular activities (AAA) . AAA family proteins often perform 
chaperone-like functions that assist in the assembly, operation, or 
disassembly of protein complexes (SEQ ID MO: 101) 
CD-Iiength « 186 residues, 100.0% aligned 
Score - 190 bits (483), Expect = le-49 



NOV 4: 



221 



Sbjct: 1 



10 



15 



NOV 4: 



Sbjct: 



NOV 4: 



Sbjct: 



281 



61 



341 



GVILCGPPGTGKTLLAKAVANQTSATFLRVVGSELIQKYLGDGPKLVRQVEXJVAEEHAPS 280 

llilillllillllt + 1+ + 1111+ I 1 + 1+ III! +1 +1 + II 

GILLYGPPGTGKTLLAKAVAKELGVPFIEI SGSELLSKWGESEKLVRALFSLARKSAPC 60 

IMFTDEIEAIGTKRYDSNSGGEREIQQTMLELELLNQLGGFDSREDVKVIMATKQVETLD 340 
1 + 1 IM + I+ H I +1 + +11 ++ 11+ +1 II II ++ II 

IIFIDEIDALAPKRGDVGTGDVSS RWNQLLTEMDGFEKLSNVIVIGATNRPDLLD 116 



PVLIRPGRIDKKIEFHLPDEKTKmFQIHTSRMTLANDVTLDDLIMAKDDFSGADIBCAI 4 00 
I l + IMI I++II IIII+ + I +11 + I II II++ II1II+ 1 + 

117 PALLRPGRFDRRIEVPLPDEEERLEILKIHLKKKPLEKDVDLDEIARRTPGFSGADLAAL 176 



NOV 4: 401 CTEA6LMALR 410 

I II I l+t 
Sbjct: 177 CREAALRAIR 186 



20 



30 



35 



Table 5K Domain Analysis of NOVS 

qnl I Smart | smartOG382 . AAA, ATPases associated with a variety of 
cellular activities; AAA. This profile/alignment only detects a 
fraction of this vast family. The poorly conserved N-terminal helix is 
missing from the alignment. (SEQ ID NO: 102) 
CD-Length « 151 residues, 100.0% aligned 
Score = 61,6 bits (148), Expect = 9e-ll 



NOV 4: 
Sbjct: 
NOV 4: 



25 Sbjct: 



218 PPKGVILCGPPGTGKTLLAKAVANQTSATFLRW GSELIQK 258 

I + I++ llli+lll ll+j+l + 1+ , 

1 PGEVVLIVGPPGSGKTTLARAIJmELGPDGGGVIYIDGEDIJlEEALLQLLRLLVLVG 60 

259 YLGDGPKLVRQVFQVAEEHAPSIMFTDEIEAIGTKRYDSNSGGEREIQQTMLELELLNQL 318 

I I + +1 +1 + I ++ Ml ++ + +1 III I 

61 LSGSGGQRIRIALALARKLKPDVLILDEITSLLDAEQE ALLLLLEELLRLL 111 



NOV 4: 



319 GGFDSREDVKVIMATKQVETLDPVLIRPGRIDKKIEFHLPD 359 
^ l+l II I I I l+l I I++I 

Sbjct: 112 LLLLKEENVTVIATTNDETDLIPALIiRR-RFDRRIVLLRIL 151 

Ubiquitinated proteins are degraded by a 26S ATP-dependent protease. The protease is 
composed of a 20S catalytic proteasome and 2 PA700 regulatory modules. The PA700 
complex is composed of multiple subunits, including at least 6 related ATPases and 
^proximately 15 non-ATPase polypeptides. Tanahashi et al. (1998) stated that each of the 6 
ATPases, namely PSMCl, PSMC2 (154365), PSMC3 (186852), PSMC4 (602707), PSMC5 
(60,1681), and PSMC6 (602708), contains an AAA (ATPases associated with diverse cellular 
activities) domain (see PSMC5). Dubiel et al. (1992) cloned cDNAs encoding subunit 4 (S4) 
of the 26S protease by screening a HeLa cell cDNA library with probes that were produced 
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using the protein sequence. The 440-amino acid protein has a molecular mass of 5 1 kD by 
SDS-PAGE. By fluorescence in situ hybridization, Tanahashi et al. (1998) mqiped the human 
PSMCl gene to 19pl33. Hoyle and Fisher (1996) found that the human and mouse PSMCl 
proteins have 99% amino acid identity. They reported that the mouse Psmcl gene contains at 
least 1 1 exons. By analysis of an interq)ecific bacteross, Hoyle and Fisher (1996) m^ped the 
mouse Psmcl gene to chromosome 12. Nomenclature note: The PSMCl gme product, which 
Dubiel et al. (1992) called subunit 4 (S4), is distinct 6om the PSMC4 (602707) gene product. 

The disclosed N0V5 nucleic acid of the invention encoding a 26S protease regulatory 
subunit 4 -like protem includes the nucleic acid whose sequence is provided in Table 5 A or a 
fiagment thereof. The invention also includes a mutant or variant nucleic acid any of whose 
bases may be changed from the corresponding base shown in Table 5 A while still encoding a 
protein that mamtauis its 26S protease regulatory subunit 4 -like activities and physiological 
functions, or a fiagment of such a nucleic acid The invention furflier includes nucleic acids 
whose sequences are complementary to those just described, including nucleic acid fragments 
that are complementary to any of the nucleic acids just described. The invention additionally 
includes nucleic acids or nucleic acid fragments, or complements thereto, whose structures 
mclude chraiical modifications. Such modifications include, by way of nonlimiting example, 
modified bases, and nucleic acids whose sugar phosphate backbones are modified or 
derivatized. These modifications are carried out at least in part to enhance the chemical 
stability of the modified nucleic acid, such that they may be used, for example, as antisense 
binding nucleic acids in therapeutic appUcations in a subject. In the mutant or variant nucleic 
acids, and their complements, up to about 7 percent of the bases may be so changed. 

The disclosed N0V5 protein of the invention includes the 26S protease regulatory 
subunit 4 -like protein whose sequence is provided in Table 5B. The invention also mcludes a 
mutant or variant protem any of whose residues may be changed from the corresponding 
residue shown in Table 5B while still encoding a protem that maintains its 26S protease 
regulatory subunit 4 -like activities and physiological functions, or a fimctional fiagment 
thereof hi flie mutant or variant protem, up to about 14 percent of the residues may be so 
changed. 

The protein similarity information, expression pattern, and map location for the 26S 
protease regulatory submiit 4-like protein and nucleic acid (N0V5) disclosed herem suggest 
that this NOV5 protein may have important structural and/or physiological functions 
characteristic of the 26S protease regulatory subunit 4 family. Therefore, the N0V5 nucleic 
acids and proteins of the invention are useful in potential diagnostic and therapeutic 
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applications. These include serving as a specific or selective nucleic acid or protein diagnostic 
and/or prognostic marker, wherein the presence or amount of the nucleic acid or the protein 
are to be assessed, as well as potential therapeutic applications such as the following: (i) a 
protein therapeutic, (ii) a small molecule drug target, (iii) an antibody target (therapeutic, 
5 diagnostic, drug targeting^cytotoxic antibody), (iv) a nucleic acid usefiil in gene therapy (gene 
delivery/gene ablation), and (v) a composition promoting tissue regeneration in vitro and in 
vivo. 

The NOVS nucleic acids and proteins of the invention ture useful in potential diagnostic 
and tiierapeutic q)plications implicated in various diseases and disorders described below. For 

10 example, the compositions of the present invention will have efGcacy for treatment of patients 
suffering fcom cataract and Aphakia, Alzheimer's disease, neurodegenerative disorders, 
inflammation and modulation of the immune response, viral pathogenesis, aging-related 
disorders, neurologic disorders, cancer and/or other pathologies. The NOVS nucleic acids, or 
fragments thereof, may further be useful in diagnostic implications, wherein the presence or 

1 5 amount of the nucleic acid or the protein are to be assessed. 

NOVS nucleic acids and polypeptides are furflier useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction &om hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 

20 section below. For example, the disclosed NOVS protein has multiple hydrophilic regions, 
each of which can be used as an immunogen. In one embodiment, a contemplated NOVS 
epitope is from about anuno acids S to SO. In another embodiment, a NOVS epitope is from 
about amino acids 7S to 12S. In additional embodiments, NOVS epitopes are from about 
amino acids 17S to 225, from about amino acids 280 to 320, from about amino acids 330 to 

25 380, and from about amino acids 390 to 440. These novel proteins can be used in assay 

systems for functional analysis of various human disorders, which will help in understanding 
of pathology of the disease and development of new dmg targets for various disorders. 

NOV6 

30 A disclosed NOV6 nucleic acid of 1020 nucleotides (also referred to as 

GMAC073364_A_dal) encoding a novel MrrSUGUMIN29-like protein is shown in Table 
6 A. An open reading fi^ame was identified beginning with an ATG initiation codon at 
nucleotides 2-4 and ending with a TAA codon at nucleotides 818-820. Putative untranslated 
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regions upstream from the initiation codon and downstream ftom the termination codon are 
underlined in Table 6A, and the start and stop codons are in bold letters. 



Table 6A. NOV6 Nucleotide Sequence (SEQ ID NO:17) 



g«rGTCCTC6ACCGRGAGCGCCG6CCGCA03(KX5 GAaU^CTC6CC(X:GCC^ 
GCCTACTCGTGGGGCTGCGCTGGCGGCGGCRMaG^ 

AATGGTTCGCTGCftJVCMCGAAGCCaaGGACGTGRGCPCCaTCaTCG^ 

ACCATGCACCTCATGGGGGACTTCTCTGCaCCaKJCGAGTrCTTCGTGACCCTTG^ 

AGAAaUVaCGCTTCCCGCTGGTGGACTTCTGTGTGACTGTCTCCTTCACCTTCTTCTGGCTG 

GTAGCTGCAGCTGCCPGGGGaUiGGGCCTGACCGATGTCAAGGGGGCCACAC6AC«^^ 

^'^^^^^'^'^''^^'^^'^''^^^^ 

™!^^*^''®^°'''"«=^^«^TGGCTTTATCfiACT 

GGGAMTGTTGGTTTGTGTTCftAGGAGACCCCGTGGCATGGACAGGG 



The N0V6 nucleic acid was identified on chromosome 3 and has 727 of 805 bases 
(90%) identical to a gb:GENBANK-ID:AB004816|acc:AB004816.1 mRNA from Oryctolagus 
cmicidus {Oryctolagus cuniculus mRNA for mitsugumin29, complete cds (E = 2.5q^*\ 

A disclosed N0V6 polypq)tide (SEQ ID NO: 18) encoded by SEQ ID NO: 17 is 272 
amino acid residues and is presorted using the one-letter code in Table 6B. Signal P, Psort 
and/or Hydropathy results predict that N0V6 has a signal peptide and is likely to be localized 
on the plasma membrane with a certainty of 0.6000. In other embodiments. N0V6 may also 
be localized to the Golgi body with acertainty of 0.4000, the endoplasmic reticulum 
(membrane) With a certainty of 0.3000, or the nucleus with a certainty of 0. 1000. llie most 
likely celavage site for NOV6 is between positions 57 and 58, SYS-GE. 



Table 6B. Encoded NOV6 protein sequence (SEQ ID NO:18) 



The disclosed N0V6 amino acid sequence has 727 of 805 amino acid residues (90%) 
identical to, and 727 of 805 amino acid residues (90%) similar to. the 3489 amino acidresidue 
gb:GENBANK-ID:AB004816|acc:AB004816.1 protein from Oryctolagus cuniculus 
(Oryctolagus cuniculus mRNA for mitsugumin29, complete cds) (E = 2.56-"^). 

Based on the semi quantitative PGR. N0V6 is specially expressed in: Skeletal muscle, 
Heart, Kidney, Adrenal gland and one of flie Lung cancer ceU lines (Lung cancer NCI-H522 ) 
at a measurably higher level tiian tiie following tissues: Endothelial cells. Pancreas, Thyroid, 
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Salivary gland. Pituitary gland. Brain (fetal). Brain (whole). Brain (amygdala), Brain 
(cerebellum). Brain (hippocampus), Brain (thalamus). Cerebral Cortex, Spinal cord. Bone 
marrow. Thymus, Spleen, Lymph node. Colorectal, Stomach, Small intestine, Bladder, 
Trachea, Kidney (fetal), Liver, Liver (fetal). Lung, Lung (fetal). Mammary gland. Ovary, 
Uterus, Placenta, Prostate, Testis, Melanoma, Adipose and cancer cell lines including Breast 
cancer, CNS cancer. Colon cancer, Gastric cancer, Lung cancer (except Lung cancer NCI- 
HS22 ), Ovarian cancer. Pancreatic cancer, and Renal cancer. 

In addition, NOV6 is predicted to be expressed in skeletal muscle because of flie 
expression pattern of (GENBANK-ID: gb:GENBANK-ID:AB004816|acc:AB004816.1) a 
closely related mitsugumin29 homolog in Oryctolagus cuniculus. 

NOV6 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 6C. 



Table 6C BLAST results for NOV6 



Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi 1 3077703 |dbj|BAA2 
5784.11 (AB004816) 


niit8ugumin29 
[Oryctolagus 
cuniculus] 


264 


252/272 
(92%) 


256/272 
(93%) 


e-136 


gi 1 6678874 IrefjNP 0 

32622.11 

(NM 008596) 


mitsugumin 29 
IMus musculus] 


264 


246/272 
(90%) 


258/272 
(94%) 


e-133 


gi| 12836843 Idbj I BAB 
23831.11 (AK005132) 


putative [Mus 
musculus] 


285 


118/251 
(47%) 


158/251 
(62%) 


7e-59 


gi|1351168|sp|P2048 
8 1 SYPH_B0VIN 


SYNAPTOPHYSIN 
(MAJOR SYNAPTIC 
VESICLE PROTEIN 
P38) 


307 


109/221 
(49%) 


145/221 
(65%) 


3e-58 


gi|2134413|pir| |I50 
720 


synaptophysin Ila 
- chicken 


268 


109/217 
(50%) 


142/217 
(65%) 


4e-57 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 6D. 



Table 6D Clustal W Sequence Alignment 



1) N0V6 (SEQ ID NO: 18) 

TnKnU^?"^''^^^''^^'^^^^^'^' {AB004816) mitsugumin29 [Oryctolagus cuniculus] (SEQ 

3) gi|6678874|reflNP_032622.1| (NM_008596) mitsugumin 29 [Mus musculus] (SEQ ID 

NO: 58) 

4) gi|12836843|cibj|BAB23831,l| (AK005132) putative [Mus musculus] (SEQ ID NO- 59) 

5) gi|1351168|sp|P20488|SYPH_BOVIN SYNAPTOPHYSIN (MAJOR SYNAPTIC VESICLE PROTEIN 
P38) (SEQ ID NO: 60) «r,xvxjia.n 

6) gi|2134413|pir| II50720 synaptophysin Ila - chic]cen (SEQ ID N0:61) 



N0V6 

gi|3077703| 
gi 1 6678874 1 



10 
..I. ...I 
MSSTESAGRTADKSPR( 
MSSTESPSRAADKSPR( 
MSSTESPGRTSDKSPl 
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gi|12836843| 
gi|1351168| 
gi 12134413 1 



N0V6 

gi|3077703| 
gi 1 6678874 1 
gi 1 128368431 
gi|13511681 
gi 1 2134413 ( 
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N0V6 




gi|3077703| 


ssg 


gi 1 66788741 




gi 1128368431 




gi 113511681 




gi 121344131 





N0V6 

gi 1 3077703 1 
gi 1 6678874 I 
gil 12836843 1 
bri 1 13511681 
gii2134413i 



N0V6 

gi 1 3077703 I 
gil6678874| 
gil 12836843 1 
gi 1 1351168 1 
gi|2134413| 



N0V6 

gi|3077703| 
gil6678874| 
gi|128368431 
gil 13511681 
gi|2134413| 



N0V6 

gi|3077703| 
gil 6678874 I 
gi|12836843| 
gi 113511681 
gl 12134413 1 




lYS QQAN L 

YQPDYGQPASSGGGGY 
— QPGS Y 



320 



310 

....I....I....1.,. 

GPTSDEEX3QQP— — SGPl^FNK 

GPQG-DYGQQGYGPQGAPT^S 

GQVG-DYGQPQSYGQSGPl^ra 



Table 6E Usts the domain description from DOMAIN analysis results against N0V6. 
This indicates that the NOV6 sequence has properties similar to those of other proteins known 
to contain this domain. 
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Table 6E. Domain Analysis of NOV6 

gnl I Pf ami pf am01284 . Synaptophysin, Synaptophysin / synaptoporin« (SEQ 
ID NO: 103) 

CD-Lcngth « 298 residues, 70.8% aligned 
Score » 244 bits (622), Expect « 6e-66 



NOV 5: 29 RRLEEPLGFIKVLQWLFAIHMTGSCGSYSGETGAMVROmEAKDVSSIIVAFGYPFRIJm 88 

+ INI + lilll-l-lllltl +111111 I I K + -Ml lllltl 

Sbjct: 3 MVIFAPIiGFVKVIK2WVFAIFAFATC»GYSGEIKJLSVDCANKTESDLNID^^ 62 

NOV 5: 89 IQYEMPLCDBESSSKTMHMGDFSAPAEFFVTLGIPSFFrrMAALVIYLRFHNLYTENKR 148 

+ +1 I I I I + l+ll 1+ +1+1 I++III 1+ I I I II + 

Sbjct: 63 VTFEAPTC-EGDEKKNIALVGDSSSSAEFFVTVAVFAFLYSLAAIATyiFFQNKYRENNK 121 

NOV 5: 149 FPLVDFCVTVSFTFFWLVAAAAWGKGLTDVKGATRPSSLTAAMSVCHGEEAVCSAGATPS 208 

ll+II I 1 I III ++1I lll+lll II I + 1 II I I 

Sbjct : 122 GPLIDFIATAVFAFLWLVGSSAWAKGLSDVKMATDPEEIIKGMHACHQPGNKCKELHDPV 181 

NOV 5: 209 MGLANISVLFGFINFFLWAGNCWFVFKETPWH 240 

I I It + lll + ll Mill llillll i 
Sbjct: 182 MSGLNTSWFGFLNFILWAGNIWFVEKETGWA 213 

In skeletal muscle, excitation-contractioii (E-C) coupling requires the conversion of the 
dq)olarization signal of the invaginated surface membrane, namely the transverse (T-) tubule, 
to Ca2+ release from the sarcoplasmic reticulum (SR) (Takeshima H et al., Biochem J 1998 
Apr 1;331 ( Pt 1):3 17-22 / PMID: 9512495, UI: 98180964). Signal transduction occurs at the 
junctional complex between the T-tubule and SR, designated as the triad junction, which 
contains two con^)onents essential for E-C coupling, namely the dihydropyridine receptor as 
the T-tubular voltage sensor and the ryanodine receptor as the SR Ca2+-release channeL 
However, functional expression of the two receptors seemed to constitute neither the signal- 
transduction system nor the junction between the surface and intracellular membranes in 
cultured cells, suggesting that some as-yet-unidentified molecules participate in bofli the 
machinery. In addition, the molecular basis of the fonnation of the triad junction is totally 
unknown. It is therefore important to examine the components localized to the triad junction. 
Takeshima et al. report the identification using monoclonal antibody and primary structure by 
cDNA cloning of mitsugumin29, a novel transmembrane protein from the triad junction in 
skeletal muscle. This protein is homologous in amino acid sequence and shares characteristic 
stmctural features with the members of the synaptophj^in family. The subcellular distribution 
and protein structure suggest that mitsugumin29 is involved in communication between the T- 
tubular and junctional SR membranes. 

Physiological roles of the members of the synaptophysin family, carrying four 
transmembrane segmmts and being basically distributed on intracellular membranes including 
syn^tic vesicles, have not been established yet (Nishi M et al., J Cell Biol 1999 Dec 
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27.147(7):1473-80/PMID: 10613905 UT-2nn89«8^^ 

luoijyuj, UL iSU082885J. Recently, mitsuguniin29 (MG29) was 

Identified as a novel member of the synaplophysin fimily ftom skeletal muscle. MG29 is 
expr^sed in the junctional membrane complex between the cell surfece transverse (T) tubule 

andthesarcoplasmic.cticulum(SR),caIledthetriadjunction.wherethedepo^^ 
IS converted to Ca(2+) release fiom the SR. In this study. Nishi et al. examined biological 

fm.ct.ons ofMG29 by generatinglaxoctout mice. lheMG29^eficient mice exMbi^^ 

health and reproduction but were slightly reduced in body weight Ultrastructural 

abnomudities of the membranes around toe triad junction were detected in skeletal muscle 

fi.mthemutantmice.i.e., swoUenThxbules. irregular SRstructu^^ 

of tnadjunctions. m the mutant muscle, apparently normal tetanus tension was observed 

whereas twitch tension was significantly reduced Moreover, themutantmuscb 

decreaseoftwitchtensionunderCa(2+)-fieeconditions.Them^^^^^^ 

abnomrantiesofthemutant muscle seem loberelated to eachother and indicate thatMG29 is 
esser^fi^bothrefinementofthe membrane structures and effective exci 
couphnginlheskeletalmuscletriadjunction.lheseresdts further im^^^ 

syr^tophysinfemily member in the accurateformationofjunctiona^ 
ceUOTrfeceamlinlracelllilarnienihraiits. 

•n» temporal apiKaranoe and subcdluhr distribution of mitsngmnin29 (MG29) a 29 
kDa .»««nbr«ae p„«ein iaola,«, fl^ «^ ^ 

nmnn.K*ia,ooI»nu..,y dating .he development of rabbi, skeletal muscle (KomazaK S e, 
< D«.D,. 1999 lun^ 15(2,:87.95 /PMD: 10373013. UI: 99300228). MG29appea«d in 
«>es«copl,aano,c,ic„lnm(SR,inm„se,ecen^ 

M»Ue (T «4nle) fonnadon. In musole oells a, fetal day 27, in wUch T tubule and triad 
fcnn«ion ia ongoing, both SR and triad were labeled for MG29. In muscle cdls at nowbom , 
daya^labeliagoftheSRhadbecomeweakandOtetri^ 
■-«.=dt»rM029.Sp.cific and clear ,abeangforMG29wasrcs«c.edto.be«a* 

of 6. cRNA, a large quantity of tabula, smooth-surfaced endoplasmic redcuhm, (aER) waa 

lto«iin the cytoplasn. The tabular sERwas 20-40 nm in diam^er and appears! str.^ 

^cularmshape. Tie tabutarsER was fo^ed by the tasion Of coated verioleslbnddrf Off 
fiom the rough-surficed endoplasmic rettcuhm (rER)] and v«;nolea of ,BR origin, lie 

p,«c«,esul,ssugges,thatMG29mayptayimportan,roleabothintheibnnari™„fteSR 

and Uteconstn-crionofth. triads dnringflteearlyde^lopmen, of awetalm^feeeua 
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Recently mitsuguiniii29 unique to the triad junction in skeletal muscle was identified 
as a novel member of the syn^tophysin family; the members of this &mily have four 
transmembrane segments and are distributed on intracellular vesicles. In this study, Shimuta et 
al. FEBS Lett 1998 Jul 17;431(2):263-7 / PMID: 9708916, UI: 98372647, isolated and 
analyzed mouse mitsugumin29 cDNA and genomic DNA containing the gene. The 
mitsugumin29 gene mq)ped to the mouse chromosome 3 F3-H2 is closely related to flie 
synaptophysin gene in exon-intron organization, which indicates their intonate relationship in 
molecular evolution. RNA blot hybridization and inununoblot analysis revealed that 
mitsugumin29 is e5q)ressed abundantly in skeletal muscle and at lower levels in the kidney. 
Immunofluorescence microscopy demonstrated that mitsugumin29 exists specifically in 
cytoplasmic regions of the proximal and distal tubule cells in the kidney. The results obtained 
may suggest that mitsugumin29 is involved in the fonnation of specialized endoplasmic 
reticulum systems in skeletal muscle and renal tubule cells. 

The disclosed N0V6 nucleic acid of the invention encoding a MITSUGUMIN29 -like 
protein includes the nucleic acid whose sequence is provided in Table 6A or a Augment 
thereof. The invention also includes a mutant or variant nucleic acid any of whose bases may 
be changed bom the corresponding base shown ia Table 6A while still encoding a protein that 
maintains its MITSUGUMIN29 -like activities and physiological functions, or a firagment of 
such a nucleic acid. The invention further includes nucleic acids whose sequences are 
complementary to those just described, including nucleic acid fi:agments that are 
complementary to any of the nucleic acids just described. The invention additionally includes 
nucleic acids or nucleic acid fragments, or complements thereto, whose structures include 
chemical modifications. Such modifications include, by way of nonlimiting example, 
modified bases, and nucleic acids whose sugar phosphate backbones are modified or 
derivatized. These modifications are carried out at least in part to enhance the chemical 
stability of die modified nucleic acid, such that they may be used, for example, as antisense 
binding nucleic acids in therapeutic appUcations in a subject In the mutant or variant nucleic 
acids, and Iheir complements, up to about 10 percent of the bases may be so changed. 

The disclosed N0V6 protein of the invention includes the MITSUGUMIN29 -like 
protein whose sequence is provided in Table 6B. The invention also includes a mutant or 
variant protein any of whose residues may be changed &om the corresponding residue shown 
in Table 6B while stiU encoding a protem that maintains its MITSUGUMIN29-like activities 
and physiological functions, or a fimctional fragment thereof In the mutant or variant protein, 
up to about 1 0 percent of the residues may be so changed 
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The N0V6 nucleic acids and proteins of flie invention are use&l in potential 
flierapeutic appUcations impKcated in eye^ens disoiders including but not limited to muscular 
dystrophy, Lesch-Nyhan syndrome, myasthenia gravis, diabetes, autoimmune disease, renal 
artery stenosis, interstitial n^hritis. glomerulonephritis, polycystic kidney disease, systemic 
lupus erythematosus, renal tubular acidosis, IgA. nephropathy, hypercalceimia, 
canhomyopafliy, atherosclerosis, hypertension, congenital heart defects, aortic stenosis, atrial 
sq)taIdefect(ASD),alrioventricular(A-V)canaldefect,ductusarteriosus.puhnonary ' 
stenosis, subaortic stenosis, ventricular septal defect (VSD), valve diseases, tuberous sclerosis, 
sclerodenna, obesity, transplantation, adrenoleukodystrophy , congenital adrenal hyperplasia, ' 
and other diseases, disorders and conditions of the like. Also smce the invention is highly 
expressed in one of the lung cancer ceU lines (Lung cancer NCI-H522 ), it may be useful in 
diagnosis and tceatmort of this cancer. The N0V6 nucleic acid, or fragments thereof, may 
further be useful m diagnostic ^plications, wherein the presence or amount of the nucleic acid 
or &e protein are to be assesised. 

NOV6 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind inununospecificaUy to flie novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art. using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. For example the disclosed N0V6 protein have multiple hydrophilic regions, 
each of which can be used as an immunogen. hi one embodiment, contemplated N0V6 
epitope is from about amino acids 10 to 40. hi other embodiments, N0V6 epitope is from 
about ammo acids 60 to 70, from about ammo acids 90 to 130. from about amnio adds 145 to 
155. from about amino acid 170 to 180, and fiom about ammo acids 220 to 270. Hiis novel 
protem also has value in development of powerful assay system for functional analysis of 
various hmnan disorder, which will help m mideistandmg of pathology of the disease and 
developmait of new drug targets for various disorders. 

NOV? 

A disclosed N0V7 nucleic acid of 1020 nucleotides (also referred to as 
10697321 1_EXT) encoding a novel Wnt-15-Iike protein is shown in Table 7A. An open 
readmg frame was identified beginning with an CTG initiation codon at nucleotides 2-4 and 
endingwithaTAGcodonatnucleotides995-997. A putative untranslated region ,q)stream 
fiom the mitiation codon and downstream fiom the termination codon is umierlmed in Table 
7A, and Ihe start and stop codons are m bold letters. Since the starting codon is not a 
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traditional imtiation codon, N0V7 could represent a partial reading frame, and could finther 
Gximd in the 5* direction. 



Table 7A. NOV7 Nucleotide Sequence (SEQ ID NO:19) 



CCTGACaSGGCGGGAAGTCCTGACGCCCTTCCCAGGATTGGGCACTGCGGCAGCCCCGGCACA^ 

GCCCACCrrGAAGCAGTGTGACCTGCTGAAGCTGTCCCGGCGGCAGAAGCAGCTCTGC^ 

GCCTGGCTG«3ACCCTGAGGGATGCTGCGCACCTCGGCCTGCTTGAGTGCCAGTTTa 

GCGCOX^GAACTGTAGCCTGGAGGGCAGGATGGGCCTGCTCAAGAGAGGCTTCAAAGAGACAGCTTTCCTG 

TACGCGGTGTCCTCTGCCGCCCTCACCCACACCCTGGCCCGGGCCTGCAGCGCTGGGCGCATGGAGCGCT 

GCACCTGTGATGACTCTCCGGGGCTGGAGAGCCGGCAGGCCTGGCAGTGGGGCGTGTGCGGTGACAACCT 

CAAGTACAGCACCAAGTTTCTGAGCAACTTCCTGGGGTCCAAGAGAGGAAACAAGGACCTGCGGGCACGG 

GCAGACGCCCACAATACCCACGTGGGCATCAAGGCTGTGAAGAGTGGCCTCAGGACCACGTGTAAGTGCC 

ATGGCGTATCAGGCTCCTGTGCOGTGCGCACCTGCTGGAAGCAGCTCTCCCCGTTCCGTGAGACGGGCCA 

GGTGCTGAAACTGCGCTATGACTCGGCTGTCAAGGTGTCCAGTGCCACCAATGAGGCCTTGGGCCGCCTA 

GAGCTGTGGGCCCCTGCCAGGCAGGGCAGCCPCACCAAAGGCCTGGCCCCAAGGTCTGGGGACCT 

ACATGGAGGACPCACCCAGCI^CTGCCGGCCCAGCAAGTACTCACCrGGCACAGCAGGTAGGGTC^ 

CCGGGAGGCCAGCTGCAGCAGCCTGTGCTGCGGGCGGGGCTATGACACCCAGAGCCGCCTGGTGGCCTTC 

TCCTGCCACTGCCAGGTGCAGTGGTGCTGCTACGTGGAGTGCCAGCAATGTGTGCAGGAGGAGCTTGTGT 
ACACCTGCAAGCACTaGGCCTACTGCCCAGCAAGCCAGTC 
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The disclosed NOV? nucleic acid sequence , located on chromosome 17, has 688 of 
1009 bases (68%) identical to a gb:GENBANK-ID:AF031168|acc:AF031 168.1 mRNA from 
Gallus gallus (Gallus gallus Wnt-14 protein (Wnt-14) mRNA, complete cds) (E = S.Oe"''^). 

A disclosed NOV7 polypeptide (SEQ ID NO:20) encoded by SEQ ID N0:19is 331 
amino acid residues and is presented using the one-letter amino acid code in Table 7B. Signal 
P, Psort and/or Hydropathy results predict that N0V7 contains no signal peptide and is likely 
to be localized in the cytoplasm with a certainty of 0.4500. In other embodiments, NOV7 is 
also likely to be localized to the microbody (peroxisome) with a certainty of 0.3000, the 
mtochondrial matrix space with a certainty of 0.1000, or to tiie lysosome (lumen) with a 
certainty of 0.1000. 



Table 7B. Encoded NOV7 protein sequence (SEQ ID NO:20). 



LTGREVLTPETGMTAAMAQGGAWi^CDLiS^ 

I^GRMGLLKRGFKETAFLYAVSSAALTHTIJU^ACSAGRMERCTCDDSPGLESRQAWQWGVCGDN^ 
USSKRGNKDiaARADAHNTHVGIKAVKSGLRTTCKCHGVSGSCAVRTCWKQLSPH^ 

TNEAMRIBLWAPARQGSLTKGIAPRSGDLVYMEDSPSFCRPSKYSPGTAGRVCSREASCSSLCCGRGYDTO 
VAFSCHCQfVQWCCYVECQQCVQEELVYTCKH 



20 



The disclosed N0V7 ammo acid sequence has 205 of 330 amino acid residues (62%) 
identical to, and 252 of 330 amino acid residues (76%) similar to, the 354 amino acid residue 
ptnrSWISSPROT-ACC:O42280 protein from Gallus gallus (Chicken) (WNT-14 Protein 
Precursor) (E=1.3e"^. 
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The tissue rapression of N0V7 is predicted to be expressed in brain because of flie 
expression pattern of (GENBANK-K): gb:GENBANK-ID:AF031168|acc:AF03 1168.1) a 
closely related GaUus gallus Wnt-14 protein (Wnt-14) mRNA, complete cds homolog. 

N0V7 also has homology to the amino add sequences shown in the BLASTP data 
listed in Table 7C. 





Table 7C. BLAST results for NOV7 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi 116303264 Idbj IBM 
70499-11 {AB063483) 


WNT14B [Homo 
sapiens] 


357 


330/331 
(99%) 


330/331 
(99%) 


e-175 


gi|3915306|spJO4228 
0IWN14 CHICK 


WNT-14 PROTEIN 
PRECURSOR 


354 


204/332 
(61%) 


253/332 
(75%) 


e-109 


gi 1 15082261 Jref I NP 

003386.11 

(NM__003395) 


wingless-type 
MMTV integration 
site family, 
member 14 (Homo 
sapiens] 


365 


209/335 
(62%) 


255/335 
(75%) 


e-108 


gi|139748|sp|P10108 
|WNT1_XENLA 


WNT-1 PROTEIN 
PRECURSOR (XWNT- 
1) (XINT-1) 


371 


120/313 
(38%) 


175/313 
(55%) 


5e-58 


gi 1 3024851 Isp 1014 90 
51HN15 HUMAN 


WNT-15 PROTEIN 


120 


120/120 
(100%) 


120/120 
(100%) 


2e-56 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 7D, 



Table 7D Information for the ClustalW proteins 

1) N0V7 (SEQ ID NO: 20) 

2) gi 1 16303264 Idbj IBAB70499.il (AB063483) WNT14B [Homo sapiens] (SEQ ID NO-62) 

3) gi|3915306|splO42280|WN14_CHICK WNT-14 PROTEIN PRECURSOR (SEQ ID NO-63)' 

4) gi|15082261|reflNP_^003386.1| (NM_003395) wingless-type MMTV integration site 
family, member 14 [Homo sapiens] (SEQ ID NO: 64) 

5) ^ gi|1397481sp|P10108jWNTl_XENLA WNT-1 PROTEIN PRECURSOR (XWNT-1) (XINT-1) (SEQ ID 

^^^^ • ^ 

6) gi|3024e51|sp|O14905|WN15_HDMAN WNT-15 PROTEIN (SEQ ID NO: 66) 



N0V7 

gil 16303264 I 
gi 13915306 1 



1. 



10 
.1.. 



20 
.1.. 



30 



-MRPPPALALAGI 
-MALLRALLG— ] 



gi 1 15082261 1 MLDGSPLARWLAAAFGLTL iLAALRPlslAivYFG 



gi|139748| 
gil 3024851 1 



-MRILTFLLGLKT 



[iPAA5vAS?y; 

^CTPRPisMY: 




40 






LT 


V 


LT 


A 


T m 


p 


LT 



50 



LAFSgL^IAVNNSGKWWGig^VASAG 



N0V7 

gi 116303264 I 
gi|39153061 
gil 150822611 
gi|1397481 
gil 3024851 I 




NOV? 



110 



120 
I.. 

IG— I 



130 



140 



I. 



150 



LLKRG FKETAFLYAQS Sh^LTmip^AC 
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gi 1 16303264 I 
gi 1 3915306 1 
gi 1 15082261 1 
gi 1 139748 I 
gi 130248511 
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200 



N0V7 

gi 1 16303264 I 
gil 39153061 
gi 1 15082261 1 
giU397481 
gi|3024851| 



N0V7 

gi|16303264| 
gil 3915306 1 
gi 115082261 1 
gi 1139748 1 
gil 30248511 



N0V7 

gil 16303264) 
gil 39153061 
gil 15082261 1 
gil 139748 1 
git 30248511 



NOV? 

gi 116303264 1 
gil3915306| 
gi|15082261| 
gil 139748 I 
gil 3024851 I 




260 
I.. 



270 
I.. 



290 




280 

-1. _ 

ltkg: 
.tkg; 

pk— ksipghsdqi 

fQCKASg^GGSOP: 
PH— iJSPENPTJ 
ii^^TKGi 



300 
.-I 




350 



NOV? f 


AFS 




gil 16303264) j 


AFS 


■ 


gi|3915306| f 


TRP 


1 


gil 15082261) [ 


TRP 




gi|1397481 I 


TER 




gil 30248511 [ 








Tables 7E and 7F list the domain descriptions from DOMAIN analysis results against 
NOV7. This indicates that the N0V7 sequence has properties similar to those of other 
proteins known to contain this domain. 



Table 7E. Domain Analysis of NOV? 

gnl I Pf am | pf amOOllO , wnt, wnt family. (SEQ ID NO: 104) 
CD-Length - 313 residues, 97.8% aligned 
Score - 268 bits (684), Expect - 5e-73 
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LSIUlQKQLCRREPGIMTLRDAAHLGLIfiCQFQHTUlERWNCSLEGRMGL LKRGFK 88 

II ll + IIIII I + ++ + I I + lli Ml lllll 1+ + ll + l + 

LSPRQRQIXIRRNPDVMASVSEGAQIMQECQHQFRGRRWNCSTLDRIJIWEXSK^^ 67 



NOV 6 
Sbjct 
NOV 6 
Sbjct 
NOV 6 
Sbjct 
NOV 6 
Sbjct 
NOV 6 
Sbjct 



34 



8 



89 



68 



148 



208 



188 



267 



245 



ETAFLYAVSSAALTHTLARACSAGRMERCTCDDSPG-LESRQAWQWGVCGDNLKYSTKFL 147 
1111+11+111 +1+11111+1111 I + +1111 I +1 

ETAFVYAISSAGVAHAVTRACSEGELESCGCDYKKGPGGPQGSWQWGGCSDNVBFGIRFS 127 



SNFLGSKRGNKDLRARADAHNTHVGIKAVKSGLRTTCKCHGVSGSCAVRTCWKQLSPFRE 
1+ ++ +1 1+ + II I lllll +1 IIIIIIIIII+++III I II 
128 REFVDARERH^DARSIAWLHNNEAGRKAVKSHMRRECKCHGVSGSCSMKTCWLS 



TGQVIJCLRYDSAVKVSSATNEALGRLELWAPARQGSLTKGLAPRSGDLVYMEDSPSFCR- 

I II +11 I + II +1 llil+illl +1 

VGDALKDKYDGAIRV EPNKRGMGQGSAPRLVAKNPRFKPPTRSDLVYLEDSPDYCER 

-PSKYSPGTAGRVCSREA SCSSLCCGRGYDTQSRLVAFSCHCQVQfirCCYVECOOCV' 

» Ml IIII++ + I lllllll + ll 1 + 1+ |||,| + |++| 

DRSTGSLGTQGRVCNKTSKGLDGCELLCCGRGYNTQQVERTEKCNCKFHWCCYVKCEECQ 



322 QEELVYTCK 330 

+ l+lli 
305 EWEVHTCK 313 



207 



187 



266 



244 



321 



304 



25 



30 



35 



40 



45 



NOV 6 
Sbjct 
NOV 6 
Sbjct 
NOV 6 
Sbjct 
NOV 6 
Sbjct 
NOV 6 
Sbjct 
NOV 6 
Sbjct 



Table m Domain Analysis of NOV7 



gnl I Smart I sgiart00097 , WNTl, found in Wnt-1 (SEQ ID NO- 105) 
CD-Length « 304 residues, 98.7% aligned 
Score - 248 bits (632), Expect « 5e-67 



34 LSRRQKQU:RREPGLAETLRDAAHLGLLECQFQFRHERWNCSLEGRMGL LKRGFKE 

Hiu+nii 1 + ++ + i 1+ m 'ii, ^ + ^^^^ 

5 I'SRRQRQLCRANPDVMASVAEGAQBGIEECQHQFRFRRWNCSTAGlJ^ireKVIJ^ 



90 



65 



150 FLGSK-; 



125 



267 



237 



323 



297 



RGNKDUIARADAHNTHVGIKAVKSGLRTTCKCHGVSGSCAVRTCWKQLSPFRET 
-^-^ ^ I ii + II I III ++ llllllllll + l + lll II 111 
FVDARERRGSDi^jmLHNNEAGRIAVKKTMKRECKCHGVSGSCSVKTOT^ 



PSKYSPGTAGRVCSREA SCSSLCCGRGYDTQSRLVAFSCHCOVOfirCCYVECOOCVO 

i ^»'HII+++ I IIIIIII+I+ I 1+1+ |,||,+,+j, + 

PKTGSLGTQGRVCNKTSKGLDGCDLLCCGRGYNTEHVEWERCNCKFHWCCYVKCKQCRE 



SJSLVYTCK 
+ 111 
RVEKHTCK 



330 



304 



89 



64 



149 



TAFLYAVSSAALTHTIJ^CSAGRMERCTCDDSPGLESRQAWQW6VCGDNI.KYST^^ 

+ I + III! I ++ Ml I + l + ll 111+ + I 

TAFVYAISSAGVAHAVTRACSQGELDSCGCDYSKRGSGGRGWEWGGCSDNIDFGIGFSRE 124 



208 



184 



209 GQVLKLRYDSAVKVSSATNEALGRIBLWAPARQGSLTKGIAPRSGDLVYMEDS^ 266 

' ' ' +1 I I +1 I + I + I I ll + l II I 1 

185 GDYLKEKYDGASEV-VLDKRGTRGLVPANRDFK PPTNTDLVYLESSPDFCEKN 236 



322 



296 



50 



Wnt proteins constitute a large femily of molecules involved in cell proliferation, ceU 
differentiation and embryonic patterning. They are known to interact with the Frizzled family 
ofreceptors to activate two nwinintraceUular signaling pathw^ 
calcium levels and gene transcription. Early studies on Wnts impUcated them in ceU 
proliferation and tumorigenesis, which have been borne out by recent work using transgenic 
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and null mutant mice. Wnts are involved in processes involved in mammary gland 
development and cancer. Recent studies have demonstrated that these molecules are critical to 
organogenesis of several systems, such as the kidney and brain. Wnts regulate the early 
development, i.e. neural induction, and their role persists in later stages of development as 
5 well as in the mature organ. An example of this is seen in the brain, where the loss of certain 
Wnts leads to the absence of critical regions of the brain, e.g. the hippocampus, involved in 
learning and memory, or the cerebellum, involved in motor function. Wnts have also been 
implicated in the genesis of degraerative diseases such as Alzheimer's disease. The protein 
encoded by the novel gene described herein may therefore play a role in cellular proliferation, 

10 differentiation, dysregulation, organogenesis and disease processes such as cancer, 
developmental defects etc. 

A partial sequence corresponding to this novel protein, with homology to the chicken 
Wnt-14, has been deposited in GenBank with the nomenclature Wnt-15. 

Alzheimer's disease (AD) is a neurodegenerative disease with progressive dementia 

1 5 accompanied by three main structural changes in the brain: dif&se loss of neurons; 

intracellular protein dq)osits termed' neurofibrillary tangles (NFT) and extracellular protein 
deposits termed amyloid or senile plaques, surrounded by dystrophic neurites. Two major 
hypotheses have been proposed in order to explain the molecular halhnarks of the disease: The 
•amyloid cascade' hypothesis and the 'neuronal cytoskeletal degeneration' hypothesis. While 

20 the former is supported by genetic studies of the early-onset familial forms of AD (FAD), the 
latter revolves around the observation in vivo that cytoskeletal changes - including the 
abnormal phosphorylation state of the microtubule associated protein tau - may precede the 
deposition of senile plaques. Recent studies have suggested that the trafficking process of 
membrane associated proteins is modulated by the FAD-linked presenilin (PS) proteins, and 

25 that amyloid beta-pqjtide deposition may be initiated intracellularly, through the secretory 
pathway. Current hypotheses concerning presenilin fimction are based upon its cellular 
locaUzation and its putative interaction as macromolecular complexes with the cell- 
adhesion/signaling beta-catenin molecule and the glycogen synthase kinase 3beta (GSK-3beta) 
enzyme. Developmental studies have shown that PS protems fimction as components in the 

30 Notch signal transduction cascade and that beta-catenin and GSK-3beta are transducers of the 
Wnt signaling pathway. Both pathways are thought to have an unportant role in brain 
development, and they have been cormected through Dishevelled (Dvl) protem, a known 
transducer of the Wnt pathway. 
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Members of the vertebrate Wirt My have been subdivided info two fimcfional 
classes according to their biological activities. Some Wnts signal through the canonical Wnt- 
1/wmgIess pathway by stabilizing cytoplasmic betaH^atenin. By contrast oth^ Wnts stimulate 
mtraceUular Ca2+ release and activate two kinases, CamKH and PRC. in a G-protein- 
dependent mamier. Moreover, putative Wnt receptors belonging to the Frizzled gene femily 

havebeenidentifiedthatprefeientiany couple to the twoprospectivepafhways in fl^^ 
of ectopic Wnt Ugand and that might account for the signaling specificity of the Wnt 

pathways. As Ca2+rdease was ftefirst described featureofthenoncanonicalpathwa^ 

Ca2+piobabIyptoysakeyioleintheactivationofCamKnandPKC.KuhlM.etal {Trends 
Genet 2000 Jul; 1 6(7):279.83) have named this Wnt pathway the Wnt/Ca2H- pathway 

Many constituents of Wnt signaling pathways are expressed in the developing and 

niature nervous systems. Recent workhas shown that Wnt signaling controls initial fo™^^^ 
of the neural plate and many subsequent patterning decisions in the embryonic nervous 
syst«n. inchiding formation of the neural cresf Wnt signaling continues to be important at 

later stages ofdevelopmentWntshavebeen shown to regulate the anatomy ofthe neuronal 
cytoskeleton and the differentiation of synapses in the cerebellum. Wnt signaling has been 
demonstrated to i^e apoptosis and may participate in degenerative processes leading to 
cell death in the aging brain. 

Recent genetic studies have shown that the signalling factor Wnt3a is required for 
formation ofthe hippocampus; the developmental consequences of Wnt signalling in the 

hippocampus aremediated by multiple HMG-boxtranscription factors, with LEF-I being 
required just for formation ofthe dentate gyrus. 

Wnt-l was fii^ identified as a protooncogene activated by viral insertion in mouse 
m^ary tumors. Transgenic expression of this gene using a mouse mammary tumor virus 
LTR enhancer causes extensive ductal hyperplasia early in fife and mammary 
adenocarcinomas in approximately 50% of the female transgenic (TO) mice by 6 months of 
age. Metastasis to the lung and proximal lymph nodes is rare at the time tumors are detected 
but frequent after the removal of the primary neoplasm. Tl.e potent mitogenic effectmediatod 
by Wnt-1 -'^ression does notrequireestrog^ stimulation: tumors formafter an mcreased 
latencymestrogen receptor alpha-nuU mice. Several genetic lesions, including 
p53andover-expressionofFgf.3,coDaboratowitiiWnt-linl^^ 

lossofSky and inactivation of onealleleofRb do not afectflierateoftumor formation in 
Wnt-1 TGmice. 
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Communication between cells is often mediated by secreted signaling molecules that 
bind cell surface receptors and modulate the activity of specific intracellular effectors. The 
Wnt family of secreted glycoproteins is one group of signaling molecules that has been shown 
to control a variety of developmental processes including cell fate specification, cell 
5 proliferation, cell polarity and cell migration. In addition, mis-regulation of Wnt signaling can 
cause developmental defects and is implicated in the genesis of several human cancers. The 
importance of Wnt signaling in development and in clinical pathologies is underscored by the 
large number of primary research papers examining various aspects of Wnt signaling that have 
been published in the past several years. 
1 0 Reproductive tract development and fimction is regulated by circulating steroid 

hormones. In the mammalian female reproductive tract, estrogenic compounds direct many 
aspects of cytodifferentiation including uterine gland formation, smooth muscle morphology, 
and epithelial dififerentiatioiL While it is clear that these hormones act through their cognate 
nuclear receptors, it is less clear what signaling events follow hormonal stimulation that 
1 5 govern cytodifferentiation. Recent advances in molecular embryology and cancer cell biology 
have identified the Wnt family of secreted signalmg molecules. Discussed here are recent 
advances that point to a definitive role during uterine development and adult function for one 
member of the Wnt gene family, Wnt-7a. In addition, recent data is reviewed that implicates 
Wnt-7a deregulation in response to pre-natal exposure to the synthetic estrogenic compound, 
20 DES. These advances point to an important role for the Wnt gene family in various 
reproductive tract pathologies including cancer. 

Holoprosencephaly (HPE) is the most common developmental defect of the forebrain 
in humans. Several distinct human genes for holoprosencephaly have now been identified. 
They include Sonic hedgehog (SHH), ZIC2, and SDG. Many additional genes involved in 
25 forebrain development are rapidly being cloned and characterized in model vertebrate 
organisms. These include Patched (Ptc), Smoothened (Smo), cubitus interuptus (ci)/Gli, 
wingless (wg/Wnt, decapentaplegic (dpp)/BMP, Hedgehog interacting protein (ffip), nodal, 
Smads, One-eyed pinhead (Oep), and TG-Interacting Factor (TGIF). However, further 
analysis is needed before their roles in HPE can be established. 
30 Female reproductive hormones control mammary gland morphogenesis. In the absence 

of the progesterone receptor (PR) fi-om tiie mammary epithelium, ductal side-branching fails to 
occur. Brisken C, et al. (Genes Dev 2000 Mar 15;14(6):650-4) overcame this defect by ectopic 
expression of the protooncogene Wnt-1 . Transplantation of mammary epithelia fiom Wnt-4(- 
)/(-) mice shows that Wnt-4 has an essential role in side-branching early in pregnancy. PR and 
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Wnt-4 mRNAs colocalize to the luminal compartment of the ductal qiitheUum. Progesterone 
induces Wnt-4 in mammary epithelial cells and is requimi for inaeased Wnt-4 expression 
during pregnancy. Thus. Wnt signaling is essential in mediating progesterone function during 



Synapse formation requires changes in cell morphology and the upregulation and 
localization of synaptic protems. In the cerebellum, mossy fibers undergo extensive 
i^nodeling as they contact several gr^ule cells and form complex, multisynaptic glomerular 
rosettes. HaU AC, et al. (Ce// 2000 Mar 3; 100(5):525.35) showed that granule cells secrete factor, 
that mduce axon and growth cone remodeling in mossy fibers. This effect is blocked by the 
WNT antagonist. sFRP-l, and mimicked by WNT-7a. ^ch is expressed by granule ceUs 
WNT.7a also induces synapsm I clustering at remodeled areas of mossy fibers, a preliminary 

stepmsynaptogenesis.Wnt.7am«tantmiceshowadelay in the morphological maturation of 
glomerular rosettes and in the accumulation of synapsin L We propose that WNT-7a can 
fimction as a syn^togenic &ctor. 

Estrogens have important fimctions in mammary gland development and 
carcinogaiesis. To better define these roles, Bocchinfuso WP, et al., (^Cancer Res 1 999 Apr 
15;59(8):1869-76) have used two previously characterized lines of genetically altered mice- 
estrogen recq,tor-alpha (ER alpha) knockout (ERKO) mice, which lack the gene encoding ER 
alpha, and mousemammary virus tumor (MMTV)-Wnt-1 transgenic mice (Wnt-1 TG) which 
develop mammary hyperplasia and neoplasia due to ectopic production of the Wnt-1 secretory 
glycoprotein. Bocchmfiiso WP. et al. have crossed these lines to ascertain the effects of ER 
alpha deficiency on mammary gland development and carcinogenesis in mice expressmg the 
Wnt-l tiansgene. Introduction of the Wnt-1 tiansgene into the ERKO backgromKl stimulates 
prohferationof alveolar-likeepithelimn. indicating that Wnt-1 protein can promote 
mitogenesis in the absence of an ER alpha-mediated response. The hyperplastic glandular 

tissue remains confined to the mpple region, implying that the requirement for ERalp^ 
ductal expansion is not overcome by ectopic Wnt-1. l^miors were detected in virgin ERKO 
females expressing the Wnt- 1 transgene at an average age (48 weeks) that is twice that seen in 

virgin Wnt-1 TGmice (24 weeks)competenttoproduceERalpha.Pr^ubertal ovariectomy of 

Wnt-1 TG mice also extended tumor latency to 42 weeks. However, pregnancy didnot appear 
to accelerate the ^pearance of tumors in Wnt-1 TG mice, and tumor growth rates were not 

measur^ly affected by late ovariectomy. SmaU hyperplastic mammary glands were observed 
m Wnt- 1 TG males, regardless of ER a^ha gene status; the glands were similar in appearance 
to those found inERKO/Wnt-1 TG females. Mammary tumors also occurred m Wnt-1 TG 
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males; latency tended to be longer in the heterozygous BR alpha and ERKO males (86 to 100 
weeks) than in wild-type ER alpha mice (ca. 75 weeks). Bocchinfiiso WP, et al. concluded that 
ectopic expression of the Wnt-1 proto-oncogene can induce mammary hyperplasia and 
tumorigenesis in the absence of ER alpha in female and male mice. The delayed time of tumor 
qjpearance may depend on the number of cells at risk of secondary events in the hyperplastic 
glands, on the carcinogenesis-promoting efiGects of ER alpha signaling, or on both. 

Wnt-1 and Wnt-3a proto-oncogenes have been implicated in the development of 
midbrain and faindbrain structures. Evidence for such a role has been derived from in situ 
hybridization studies showing Wnt-1 and -3a expression in developing cranial and spinal cord 
regions and fiom studies of mutant mice whose Wnt-1 genes have undergone targeted 
disruption by homologous recombination. Wnt-1 null mutants exhibit cranial defects but no 
spinal cord abnormalities, despite e)q)ression of the gene in these regions. The absence of 
spinal cord abnormalities is thought to be due to a functional compensation of the Wnt-1 
deficiency by related genes, a problem that has complicated the analysis of null mutants of 
other developmental genes as well. Augustine K, et al., (Dev Genet 1993;14(6):500-20) 
describe the attenuation of Wnt-1 expression using antisense oligonucleotide inhibition in 
mouse embryos grown in culture. Augustine K, et al. induced similar mid- and hindbrain 
abnormalities as those seen in the Wnt-1 null mutant mice. Attenuation of Wnt-1 expression 
was also associated with cardiomegaly resulting in hemostasis. These findings are consistent 
with the possibility that a subset of Wnt-1 expressing cells include neural crest cells known to 
contribute to septation of the truncus arteriosus and to formation of the visceral arches. 
Antisense knockout of Wnt-3a, a gene stracturally related to Wnt-1, targeted the forebrain and 
midbrain region, which were hypoplastic and failed to expand, and the spinal cord, which 
exhibited lateral outpocketings at the level of the forelimb buds. Dual antisense knockouts of 
Wnt-1 and Wnt-3a targeted all brain regions leading to incomplete closure of the cranial 
neural folds, and an mcrease in the number and severity of outpocketings along the spinal 
cord, suggesting that these genes complement one another to produce normal patterning of the 
spinal cord. The short time required to assess the mutant phenotype (2 days) and the need for 
Umited sequence information of the target gene (20-25 nucleotides) make this antisense 
oligonucleotide/whole embryo culture system ideal for testmg the importance of specific genes 
and their interactions in murine embryonic development 

Wnt-1 (previously known as int-1) is a proto-oncogene induced by ttie integration of 
the mouse mammary tumor virus. It is thougjit to play a role in interceUular communication 
and seems to be a signalling molecule important in the development of the central nervous 
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system (CNS). The sequence of wnt-1 is highly conserved in mammals, fish, and amphibians. 
Wnt-1 is a member of a large family of related proteins that are all thought to be 
developmental regulators. These proteins are known as wnt-2 (also known as iip), wnt-3 up to 
wnt-15. At least four members of this fimily are present in Drosophila. One of thLn, wingless 
(wg), is inq>Ucated in segmentation polarity. AU these proteins share the foUowing features 
characteristics of secretory proteins, a signal peptide, several potential N-glycosylation sites 
and 22 conserved cysteines that are probably involved in disulfide bonds. The Wnt proteins 
seem to adhere to the plasma membrane of the secreting cells and are therefore likely tosignal 
over only few cell diameters. 

The disclosed N0V7 nucleic acid of the invention encoding a Wnt-15-like protein 

includesthenucleicacidwhosesequenceisprovidedin Table 7Aoraftagmentthereof. The 
invention also includes a mutant or variant nucleic acid any of whose bases may be changed 
from the corresponding base shown in Table 7A while stUl encoding a protein that maintains 
its Wnt- 1 5-like activities and physiological fimctions, or a fragment of such a nucleic acid. 
The invention further includes nucleic acids whose sequences are complementary to those just 
described, including nucleic acid fragments that are complementary to any of the nucleic acids 
just described. The invention additionaUy includes nucleic acids or nucleic acid fragments, or 
con,)lements thereto, whose slnictures include chemical modifications. Such modificatioi^ 
include, by way of nonlimiting example, modified bases, and nucleic adds whose sugar 
phosphate backbones are modified or derivatized. These modifications are carried out at least 

inparttoenhance the chemical stability ofthe modified nucleic acid, such that they maybe 
used, for example, as antisense binding nucleic acids in therapeutic appUcations in a subject 
In the mutant or variant nucleic acids, and their complements, up to about 32 percent ofthe 
bases may be so changed. 

The disclosed NOV? protem ofthe mvention includes the Wnt-15-like protem whose 
sequence is provided in Table 7B. The invention also includes a mutant or variant protein any 
of whose residues may be changed fiom the corresponding residue shown in Table 7B whUe 
still encoding a protein that maintains its Wnt- 15-like activities and physiological fimctions or 
a fimctional fragment thereof, m the mutant or variant protein, up to about 38 percent of thl 
residues may be so changed. 

The above defined information for this invention suggests that these Wnt-lS-like 
proteins (N0V7) may fimction as a member of a 'Wnt-l 5 femily". Hierefor^, the NOV? 
nucleic addsandproteins identified here may be useM in potential ther^eutic ^pKcations 
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implicated in (but not limited to) various pathologies and disorders as indicated below. Tlie 
potential therapeutic applications for this invention include, but are not limited to: protein 
therapeutic, small molecule dmg target, antibody target (therapeutic, diagnostic, drug 
targeting/cytotoxic antibody), diagnostic and/or piogaostic marker, gene theR^y (gaie 
delivery/gene ablation), research tools, tissue regeneration in wvo and in vitro of all tissues 
and cell types conqiosing (but not limited to) those defined here. 

The nucleic acids and proteins of NOV7 are useful in Von Hippel-Iindau (VHL) 
syndrome , Alzheimer's disease, stroke, tuberous sclerosis, hypercalceimia, Parkinson's 
disease, Huntington's disease, cerebral palsy, epilepqr, Lesch-Nyhan syndrome, multiple 
sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral disordere, addiction, anxiety, 
pain, neurodegeneration, cancer, developmental defects, and/or other pathologies and 
disorders. The novel N0V7 nucleic add encoding N0V7 proton,, or fiagments fliereof, may 
further be usefiil in diagnostic ^plications, wherein flie presence or amount of the nucleic acid 
. or tiie protein are to be assessed. These materials are further useful in the generation of 
antibodies that bind immunospecifically to the novel substances of the invention for use in 
therapeutic or diagnostic methods. 

N0V7 nucleic acids and polypeptides are fiiriher usefid in the generation of antibodies 
that bind immnnospecificaUy to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction fiom hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. For example the disclosed NOV? protein have multiple hydrophiUc regions, 
each of which can be used as an immunogen. In one embodiment, contemplated NOV? 
epitope is from about amino acids 25 to 60. In other embodiments, NOV? epitope is from 
about amino acids 65 to 80, from about amino acids 1 10 to 140, from about amino adds 145 
to 180, from about amino adds 190 to 220, from about amino acids 230 to 2?0. or from about 
amino acids 280 to 290. This novel protein also has value in development of powerfiil assay 
system for fimctional analysis of various human disorders, which wiU help in understanding of 
pafliology of tile disease and development of new drug targets for various disorders. 

NOV8 

A disclosed N0V8 nucleic acid of 1085 nucleotides (also referred to 88091010_EXT) 
encoding a novel Wnt-I4-like protein is shown in Table 8A. An open leadhig frame was 
identified beginning with an ATG initiation codon at nucleotides 13-15 and ending with a 
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TGA codon at nucleotides 1078-1080. In Table 8A, the 5* and 3' untranslated regions are 
undarlined and the start and stop codons are in bold letters. 



Table 8A. NOV8 Nucleotide Sequence (SEQ ID NO;21) 



TAGTGftGCCGASa reGC&CTAnTaTATi 



'CCAGCTTGGGTGTGGTTGTGTGCACCTGTAGTCCTAGTTACTT 

G«GftGACGCTGGTGGRGGCCGTGAGCa^^ 

aCCTGCCaTGAGGWCCCGACCTGGAGRAO^GTGAGGGCT^^ 

?S^S^^2Sf^^**^^°®^°=*^''^'^''^^<^<5GTGGA 

^S^^^°*^^'^*^^^'=^=^^STTGGCGCCTTTCC^^ 

GM^CAAOTATGAGTCX5G(aiCTCAAGGTGGGC^^^^ 

TCTCCCCaCCRCGGGGCCGTGCCTCGGGGGCAGGTGGCAGCGACCCGCTGCCCCGOlCTCCAG^ 
CMCIG6ATGACTCG<XTAGCTTCTGCCrGGCTGGCCGCTTCTCC^^^ 

CCGTGAGAAGAACTGOaGAGCATCTGCTGTGGCCGCGGCCATAACACACAGAGC^^^ 



The disclosed N0V8 nucleic acid sequence, localized to chromosome 1, has 560 of 
725 bases (77%) identical to a gb:GENBANK-ID:AF031168|acc:AF03 1168.1 mKNAfiom 
Gallus gallus {Gallus gallus Wnt-14 protein (Wnt-14) mRNA, conq)lete cds (E = 5.20""*). 

A disclosed N0V8 polypeptide (SEQ ID NO:22) encoded by SEQ ID N0:21 is 355 
amino acid residues and is presented using the one-letter amino acid code m Table 8B. Signal 
P, Psort and/or Hydropathy results predict that N0V8 has asignal peptide and is likely to be 
localized extracellularly with a certainty of 0.3700. In other embodiments. N0V8 is also likely 
to be localized to the enoplasmic reticulum (membrane) with a certainty of 0.1000. to the 
endoplasmic reticulum Oumen) with a certainty of 0.1000, or the lysosome aumen) with a 
certainty of 0.1000. The most hkely cleavage site for a N0V8 peptide is between amino acids 
15 and 16, at: CTC-SP. 



Table 8B. Encoded NOV8 protem sequence (SEQ ID NO:22). 



IVIKAG 

SPSEXaAGRFSPGTflGRRCHREKNCESICCGRG^'^^;^ 



The disclosed N0V8 amino add sequence has 270 of 354 amino acid residues (76%) 
identical to, and 310 of 354 amino acid residues (87%) similar to. the 354 ammo acid residue 
ptnr:SWISSPROT- ACC:O42280 protein ftom Gallus gaUus (Chicken) (WNT-W Piotem 
Precursor (1.2e'*^*). 
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N0V8 is expressed in at least brain. This information was derived by determining the 
tissue sources of the sequences that were included in the invention including but not Umited to 
SeqCalling sources, Public EST sources, Literature sources, and/or RACE sources. 

In addition, the sequence is predicted to be expressed in brain because of the 
expression pattern of (GENBANK-ID: gb:GENBANK-ID:AF031168|acc:AF031168.1) a 
closely related [Gallus gallus Wnt-14 protein (Wnt-14) mRNA, complete cds]. 

N0V8 also has homology to the amino acid sequence shown in the BLASTP data 
listed in Table 8C. 



Table 8C. BLAST results for NO V8 


Gene Index/ 
Identifier 


Protein/ Organism 


Itength 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


giI15082261|ref |NP 0 
03386.11 (NM_003395) 


wingless 'type 
MMTV integration 
site family, 
member 14 [Homo 
sapiens} 


365 


306/340 
(90%)- 


321/340 
(94%) 


e-167 


gil 3915306 |sp|O42280 
IWN14 CHICK 


WNT-14 PROTEIN 
PRECURSOR 


354 


270/357 
(75%) 


310/357 
(86%) 


e-142 


gil 16303264 Idbj |BAB7 
0499.11 (AB063483) 


WNT14B (Homo 
sapiens] 


357 


193/339 
(56%) 


244/339 
(71%) 


e-100 


gii 7106447 IreflNP 03 
3548.11 (NM_009522) 


wingless-related 
MMTV integration 
site 3A [Mus 
musculus] 


352 


141/311 
(45%) 


179/311 
(57%) 


2e-62 


gi 1 5821261 |dbj|BAA83 
743,11 (AB024080) 


Wnt-3a (Gallus 
gallus] 


376 


139/311 
(44%) 


179/311 
(56%) . 


3e-62 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 8D. 



Table 8D. Information for the ClustalW proteins 



1) N0V8 (SEQ ID NO: 22) 

2) giil5082261|reflNP_003386.1| (NM_003395) wingless-type MMTV integration site 
family, member 14 (Homo sapiens] (SEQ ID NO: 64) 

3) gi|3915306|sp|O42280|WN14__CHICK WNT-14 PROTEIN PRECURSOR (SEQ ID NO- 63) 

4) gil 16303264 Idbj lBAB70499.il (AB0634B3) WNT14B (Homo sapiens] (SEQiDNO-62) 

5) gi|7106447Iref |NP_^033548.1| (NM 009522) wingless-related MMTV integration site 
3A (Mus musculus] (SEQ ID NO: 67) 

6) gi|5821261|dbj|BAA83743,l| (AB024080) Wnt-3a [Gallus gallus] (SEQ ID NO:68) 



N0V8 

gil 15082261 I 
gil 3915306 1 
gil 16303264 1 
gil7l06447| 
gil 5821261 I 




-MAPLGYLLV 
— MKSFCS&VVAKisfB 



30 

iGrOiwCT CSPS 

PSAS 
.OTP RPr*^ 



RQt7GWCGWTI 




N0V8 

gil 15082261 I 
gi|3915306| 
gil 16303264 1 
gil 7106447 1 




95 



wo 02/057450 
gi 1 5821261 1 DVGSBA^pHQ^-^QPiiflGsjepGBvpHlffl 



PCT/USOl/48922 



130 140 



150 



N0V8 

gi 1 15082261 
gi 1 39153061 
gi 1 16303264 
gi 1 7106447 I 
gil 58212611 



N0V8 

gil 15082261 { 
gil3915306| 
gil 16303264 1 
gi|7106447I 
gil 5821261 1 



N0V8 

gil 15082261 I 
gil 3915306 I 
gi 116303264 1 ^aiRGNi 
gi|7106447| 
gil 5821261 I 



N0V8 

gil 15082261} 
gil 3915306 1 
gi 1 163032 64 I Is 
gil 7106447 1 
gi 1 58212 611 



NOV8 




gil 150822611 




gi (39153061 




gi 1163032641 




gi 171064471 


JTERffl 


gil 58212611 





K0V8 

gil 150822611 
gi 1 3915306) 
gil 16303264 I 
gi 1 7106447 1 
gil 5821261 I 




Tables 8E and 8F Ust the domain descriptions fiom DOMAIN analysis results against 
NOV8. TUs indicates that the N0V8 sequence has properties similar to those of oth« 
proteins known to contain this domain. 



Table 8E. Domain Analysis of N0V8 

fflMggESa^OUO wnt, family. (SEQ ID K0:104) 

CD Length = 313 residues, 99.7% aligned 
Score = 313 bits (801), Expect - le-M 
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NOV 7: 


48 


CDRLK-LEIUCQIU<MCRRDPGVAETLVEAVSMSALECQEX2FRraRWNCrPLEGRYRASL 


103 






1 1 1 + I I ++ 1 ++ III III II 11+ II 




Sbjct: 


2 


CRSLPGLSPRQRQLCRRNPDVMASVSEGAQLAIQECQHQFRGRRWNCSTLDRLRWFGKV 


61 


NOV 7 : 


104 




162 






ii+i +IIII+IMIHI+ 11+ +iii 1 +1 1 II + I+IMII+++I 




Sbjct: 


62 


LKKGTRETAFVYAISSAGVAHAVTRACSEGELESCGCDYKKGPGGPQGSWQWGGCSDNVE 


121 


NOV 7 : 


163 










II nil MM nil II IHIIII+ +1+ + H II 1 III 1 1+++III 




Sbjct: 


122 


FGIRFSREFVDARERERDARSLMNLHNNEAGRKAVKSHMRRECKCHGVSGSCSMKTCVJLS 


181 


NOV 7 : 


223 


TJVPFW^<^KHT.K'HKYF^AT.KV--f^^T'nJPAAf5PArJAT<JPPn<^P A<;r3af^R<!nPT.PPTDT?T \rU 


901 
ZO J. 






1 1 11 II 11+ I++I + II+I II 11+ 




Sbjct: 


182 


LPDFRAVGDALKDKYDGAIRVEPNKRGMGQGSAPRLVABCNPRFKPPTRSD ^-LVY 


234 


NOV 7: 


282 
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50 Wnt proteins constitute a large family of molecules involved in cell proliferation, cell 

differentiation and embryonic patterning. They are known to interact with the Frizzled fiunily 
of receptors to activate two main intracellular signaling pathways regulating intracellular 
calcium levels and gene transcription. Early studies on Wnts implicated them m cell 
proliferation and tumorigenesis, which have been borne out by recent work using transgenic 
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and nuU mutant mice. Wnts are involved in processes involved in mammaiy gland 
development and cancer. Recent studies have demonstrated that these molecules are critical to 
organogenesis of several systems, such as the kidney and braia Wnts regulate the early 
development. i.e. neural induction, and their role persists in later stages of developmait as 

weU as in the mature organ. An example of this is seen in the brain, where the loss of certain 
Wnts leads to the absence of critical regions of the brain, e.g. the hippocampus, involved in 
learning and memory, or the cerebeUum, involved in motor function. Wnts have also been 
impUcated in the genesis of degenerative diseases such as Alzheimer's disease. The protein 

encoded by the novel gene described hereinmaythereforeplayarole in cellular proliferation, 
differentiation, dysregulation, organogenesis and disease processes such as cancer, 
developmental defects etc. 

AMeimer-s disease (AD) is a neurodegenerative disease with progressive dementia 
accompanied by three main structural changes in the brain: difiiise loss of neurons; 
intraceUularproteindepositstemiedneurofibriUaiy tangles (NFT) and extraceUul^ protein 
deposits termed amyloid or senile plaques, surrounded by dystrophic neurites. Two major 

hypotheses havebeenproposed in order to explain the molecular hataksof the disease: TTie 
•amjdoid cascade' hypothesis and the 'neuronal cytoskeletal degeneration' hypothesis. While 
the former is supported by genetic studies of the early-onset familial forms of AD (FAD), the 
latter revolves aromKi the observation in vivo that cytoskeletal changes - including the 
abnormal phosphorylation state of the microtubule associated protein tan - may precede the 
deposition of senile plaques. Recent studies have suggested that the trafficking process of 
membrane associated proteins is modulated by the FAD-linked prosenilin (PS) protems. and 
that amyloid beta-peptide deposition may be initiated intracellularly, through the secretory 
pathway. Current hypotheses concerning presenilin fonction are based ,^n its ceUular 
localization and its putative interaction as macromolecular complies with the cell- 
adhesion/signaling beta-catenin molecule and the glycogen synthase kinase 3beta (GSK-3beta) 
enzyme. Developmental studies have shown that PS proteins fonction as components in the 
Notch signal transduction cascade and that beta-catenin and GSK-Sbeta are transducers of the 
Wnt signaling pathway. Both pathways are thought to have an in^ortant role in brain 
development, and they have been connected through Dishevelled (Dvl) protein, a known 
transducer of the Wnt patiiway. 

Members of the vertebrate Wnt family have been subdivided into two functional 
classes accorxiing to their biological activities. Some Wnts signal through the canonical Wnt- 
1/wmgless pathway by stabiliringcytoplasmic beta-catenin. By contrast other Wnts stimulate 
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intracellular Ca2+ release and activate two kinases, CamKII and PKC, in a G-protein- 
dq)endent manner. Moreover, putative Wnt receptors belonging to the Frizzled gene family 
have been identified that preferentially coi^le to the two prospective pathways in the absence 
of ectopic Wnt ligand and that might account for the signaling specificity of the Wnt 
pathways. As Ca2+ release was the first desoibed feature of the noncanonical pathway, and as 
Ca2+ probably plays a key role in tfie activation of CamKII and PKC, Kuhl M, et al., {Trends 
Genet 2000 Jul;16(7):279-83) have named tiiis Wnt pathway the Wnt/Ca2+ pathway. 

Many constituents of Wnt signaling pathways are expressed in the developing and 
mature nervous systems. Recent work has shown tiiat Wnt signaling controls initial formation 
of the neural plate and many subsequent patterning decisions in the embryonic nervous 
system, mcluding formation of the neural crest. Wnt signaling continues to be important at 
later stages of development. Wnts have been shown to regulate the anatomy of the neuronal 
cytoskeleton and the differentiation of synapses in the cerebellum. Wnt signaling has been 
demonstrated to regulate apoptosis and may participate in degenerative processes leading to 
cell death in the aging brain. 

Recent genetic studies have shown that the signalling factor Wnt3a is required for 
formation of the hippocampus; the developmental consequences of Wnt signalling in the 
hippocampus are mediated by multiple HMG-box transcription factors, with LEF-1 being 
required just for formation of the dentate gyrus. 

Wnt-1 was first identified as a protooncogene activated by viral insertion in mouse 
mammary tumors. Transgenic expression of this gene using a mouse manunary tumor virus 
LTR enhancer causes extensive ductal hyperplasia early in life and mammary 
adenocarcinomas in approximately 50% of the female transgenic (TG) mice by 6 months of 
age. Metastasis to the lung and proximal lymph nodes is rare at the time tumors are detected 
but frequait after the removal of the primary neoplasm. The potent mitogenic effect mediated 
by Wnt-1 expression does not require estrogen stimulation; tumors form after an increased 
latency in estrogen receptor alpha-null mice. Several genetic lesions, including inactivation of 
p53 and over-expression of Fgf-3, collaborate with Wnt-1 in leading to mammary tumors, but 
loss of Sky and inactivation of one allele of Rb do not affect the rate of tumor formation in 
Wnt-1 TG mice. 

Communication between cells is often mediated by secreted signaling molecules that 
bind cell surface receptors and modulate the activity of specific intracellular effectors. The 
Wnt family of secreted glycoproteuis is one group of signaling molecules that has been shown 
to control a variety of developmental processes including cell Me specification, cell 
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proliferation, cell polarity and ceU migratioa In addition, mis-regulation of Wnt signaling can 
cause developmental defects and is implicated in the genesis of several human cancels. The 
importance of Wnt signaling in development and in clinical pathologies is underscored by the 
laige number of primary research papers examining various aspects of Wnt signaling that have 
been published in the past sevoal years. 

Reproductive tract development and function is regulated by circulating steroid 
hormones. In the mammalian female reproductive tract, estrogenic compomids direct many 
aspects of cytodifferentialion inchiding uterine gland formation, smooth muscle morphology, 
and epithehal differentiation. While it is clear that these hormones act thiou^ their cognate ' 
nuclear receptors, it is less clear what signaling events follow hormonal stimulation that 
govern cytodifferentiation. Recent advances in molecular embiyology and cancer cell biology 
have idaitified the Wnt family of secreted signaling molecules. Discussed here are recent 
advances that point to a definitive role during uterine development and adult function for one 
member of the Wnt gene femily, Wnt-7a. In addition, recent data is reviewed that impUcates 
Wnt-7a deregulation in response to pre-natal exposure to the synthetic estrogenic componnd. 

DBS. These advances point to an important role for the Wnt gene femily in various 
reproductive tract pathologies including cancer. 

Holoprosencephaly (HPE) is the most common developmental defect of the forebrain 
in humans. Several distinct human genes for holoprosencephaly have now been identified. 
They include Sonic hedgehog (SHH). ZIC2, and SDG. Many additional genes involved in 
forebrain development are rapidly being cloned and characterized in model vertebrate 
organisms. These include Patched (Ptc). Smoothened (Smo), cubitus interuptus (ciyoii. 
wingless (wgnvnt, decapentaplegic (dpp)aMP, Hedgehog interacting protein (Hip), nodal, 
Smads, One-eyed pinhead (Oep), and TG-Interacting Factor (TGIF). However, fiiriher 
analysis is needed before their roles in HPE can be established. 

Female reproductive hormones control mammary gland morphogenesis, hi the absence 
of the progesterone receptor (PR) fiom the mammary epitheUum. ductal side-branching foils to 
occur. Brisken C. et al. (Genes Dev 2000 Mar 15; 14(6):650-l) overcame this defect by ectopic 
expression of the protooncogene Wnt-1. Transplantation of mammaiy q,ithelia fiom Wnt-4(- 
)/(-) mice shows that Wnt-4 has an essential role in side-branching early in pregnancy. PR and 
Wnt-4 mRNAs colocalize to Ihe luminal compartment of the ductal epitheUum. Progesterone 
induces Wnt-4 in mammary q,iiheUal cells and is required for increased Wnt-4 expression 

duringpregnancy.lhus.Wntdgnalmgisessentialmmediatingprogesteronefi^^^ 
ma mm aiy gland morphogenesis. 
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Synq)se formation requires changes in cell morphology and the upr^gulation and 
localization of synaptic proteins. In the cerebellum, mossy fibers undergo extensive 
remodeling as they contact several granule cells and form corrq)lex, multisynaptic glomerular 
rosettes. Hall AC, et al., (Cell 2000 Mar 3;100(5):525-35) showed that granule cells secrete factors 
that induce axon and growth cone remodeling in mossy fibers. This effect is blocked by the 
WNT antagonist, sERP-1, and mimicked by WNT-7a, which is expressed by granule cells. 
WNT-7a also induces synapsm I clustering at remodeled areas of mossy fibers, a preliminary 
step in synaptogenesis. Wnt-7a mutant mice show a delay in the morphological maturation of 
glomerular rosettes and in the accumulation of synapsin 1. We propose that WNT-7a can 
fiinction as a synaptogenic factor. 

Estrogens have important functions in mammary gland development and 
carcinogenesis. To bett^ define these roles, Bocchinfiiso WP, et al., {Cancer Res 1999 Apr 
15;59(8): 1869-76) have used two previously characterized Imes of genetically altered mice: 
estrogen receptor-alpha (ER alpha) knockout (ERKO) mice, which lack flie gene encoding ER 
alpha, and mouse mammary virus tumor (MMTV)-Wnt-1 transgenic mice (Wnt-1 TG), which 
develop mammary hyperplasia and neoplasia due to ectopic production of the Wnt-1 secretory 
glycoprotem. Bocchinfiiso WP, et aL have cipssed these Unes to ascertain the effects of ER 
alpha deficiency on mammary gland development and carcinogenesis in mice expressing the 
Wnt-1 transgene. Introduction of the Wnt-1 transgene mto the ERKO background stimulates 
proliferation of alveolar-Uke epithelium, mdicating that Wnt-1 protein can promote 
mitogenesis in the absence of an ER alpha-mediated response. The hyperplastic glandular 
tissue remains confined to the nipple region, implying that the requirement for ER alpha in 
ductal expansion is not overcome by ectopic Wnt-1 . Tumors were detected in virgin ERKO 
females expressing the Wnt-1 transgene at an average age (48 weeks) that is twice that seen in 
virgin Wnt-1 TG mice (24 weeks) competent to produce ER alpha. Prepubertal ovariectomy of 
Wnt-1 TG mice also extended tumor latency to 42 weeks. However, pregnancy did not appear 
to accelerate the appearance of tumors in Wnt-1 TG mice, and tumor growth rates were not 
measurably affected by late ovariectomy. Small hyperplastic mammary glands were observed 
in Wnt-1 TG males, regardless of ER alpha gene status; the glands were sunilar in ^pearance 
to those found in ERKOAVnt-1 TG females. Mammary tumoK also occurred m Wnt-1 TG 
males; latency tended to be longer in the heterozygous ER alpha and ERKO males (86 to 100 
weeks) than in wild-type ER alpha mice (ca. 75 weeks). BoccWnfiiso WP, et al. concluded that 
ectopic expression of the Wnt-1 proto-oncogene can induce mammary hyperplasia and 
tumorigenesis in the absence of ER alpha in female and male mice. The delayed time of tumor 
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appearance may depend on the number of cells at risk of secondary events in the hyperplastic 
glands, on the carcinogsnesis-promoting effects of ER alpha signaling, or on both. 

Wnt-1 and Wnt-3a proto-oncogenes have been impHcated in the development of 
midbrain and hindbrain structures. Evid«ice for such a role has been derived fiom in situ 
hybridization studies showing Wnt-l and -Sa expression in developmg cranial and spinal cord 
regions and fiom studies of mutant mice v/boso Wnt-1 genes have undergone targeted 
disn^tion by homologous r«x,mbination. Wnt-1 null mutants exhibit cranial defects but no 
spmalcordabnormaUties, despite expression of the gene in these regions. Theabsenccof 
spmal cord abnormalities is thought to be due to a fimctional compensation of the Wnt-I 
deficiency by related genes, a problem that has compUcated the analysis of nuU mutants of 
other developmental genes as weU. Augustine K, et aL, (Dev Genet 1993;14(6)-500-20) 
describe the attenuation of Wnt-1 expression using antisense oUgonucleotide inhibition in 
mouse embryos grown in culture. Augustine K. et al. induced similar mid- and hindbrain 
abiKmnalities as those seen in the Wnt-1 nuU mutant mice. Attenuation of Wnt- 1 expression 
was also associated with cardiomegaly resulting in hemostasis. These findings are consistent 

mth the possibifitythatasubsetofWnt-l expressing cells include neuralcrest cells known t^ 
contnbule to septation of the truncus arteriosus and to fomiation of the visceral arches 

AntisenseknockoutofWnt-3a,agenestnxcturaUyrelatedtoWnt-l,targetedtheforebrain^^ 
mrdbramregion. which were hjpoplastic and failed to expand, and the spinal cord which 
exhibited lateral ou^ocketings at the level of the forelimb buds. Dual antisense knockouts of 
Wnt-l and Wnt-3a targeted aU bmin regions leading to incomplete closure of the cranial 
neural fi>lds. and an increase in the number and severity of oulpocketings along the spinal 

conl, suggesting that these genes complement one another to produce normalpattern^ 
q.mal cord. The short time r^uired to assess the mutant phenotype (2 days) and the need fi,r 
hmrted sequence infomxation of the target gene (20-25 nucleotides) make this antisense 

ohgonucleotide/whole embryo culture systemideal for testingtheimportanceofsped^^ 
and then- mteractions in murine embryonic development. 

Wnt-1 (previously known as int-Disaproto-oncogeneinducedby the integration of 
the mousemammary tumor virus. It is thought toplayaroleinintercellularcommuni^^^ 
and seems to beasignallingmoleculeimportam in the development of the central nen^^^ 
^em(CNS).Thesequenceofwnt-lisMghlyconservedinmammals,fi^ 
Wnt-1 IS a member of a large famUy of related proteins that are all thought to be 

developmental regulators. Theseproteinsareknownaswnt-2(alsoknownasirpX 
wnt-15.Atleast four member, ofthisfiunily are present inDrosopMla.Qneoft^ 
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(wg), is implicated in segmentation polarity. All these proteins share the following features 
characteristics of secretory proteins, a signal peptide, several potential N-glycosylation sites 
and 22 conserved cysteines that are probably mvolved in disulfide bonds. The Wnt proteins 
seem to adhere to the plasma membrane of the secreting cells and are flierefore likely tosignal 
over only few cell diameters. 

The disclosed NOV8 nucleic acid of the invention encoding a Wnt-14-Uke piotem 
includes the nucleic acid whose sequence is provided in Table 8A or a fragment thereof The 
invention also includes a mutant or variant nucleic acid any of whose bases may be changed 
from the corresponding base shown in Table 8A while still encoding a protein that maintains 
its Wnt-14-like activities and physiological functions, or a fragment of such a nucleic acid. 
The invention further includes nucleic acids whose sequences are complementary to those just 
described, including nucleic acid fragments that are complementary to any of the nucleic acids 
just described. The invention additionally includes nucleic acids or nucleic acid fragments, or 
complements thereto, whose structures include chemical modifications. Such modifications 
include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar 
phosphate backbones are modified or derivatized. These modifications are carried out at least 
in part to enhance the chemical stability of the modified nucleic acid, such that they may be 
used, for example, as antisense binding nucleic acids in ther^eutic applications in a subject. 
In the mutant or variant nucleic acids, and thefr complements, up to about 23 percent of the 
bases may be so changed. 

The disclosed NOV8 protein of the invention includes the Wnt-14-like protein whose 
sequence is provided in Table 8B. The invention also includes a mutant or variant protein any 
of whose residues may be changed from the corresponding residue shown in Table 8B while 
stiU encoding a protein that maintains its Wnt-14-like activities and physiological fimctions, or 
a fimctional fragment thereof In the mutant or variant protein, up to about 24 percent of the 
residues may be so changed. 

The protein similarity information, expression pattern, and map location for flie Wnt- 
14-like protein and nucleic acid (N0V8) disclosed herein suggest that N0V8 may have 
important structural and/or physiological fimctions characteristic of the Wnt-l4.1ike family. 
Therefore, the N0V8 nucleic acids and proteins of the invention are usefiil in^potential 
diagnostic and therapeutic appKcations. These include serving as a specific or selective 
nucleic acid or protein diagnostic and/or prognostic marker, wherein the presence or amount 
of the nucleic acid or the protein are to be assessed, as well as potential therapeutic 
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appUcations such as the following: (i) a protein thenqwutic, (u) a smaU molecule drag target, 
(iii) an antibody target (Aerapeutic, diagnostic, drug targeting/cytotoxic antibody). Civ) a 
nucleic acid use&l in gene therapy (gene delivery/gene ablation), and (v) a composition 
promoting tissue Kgmexal&oa in vitro and in vivo. 

The NOV8 nucleic acids and proteins of the invention are usefiil in potential diagnostic 
and therapeutic appfications implicated in various diseases and disorders described below 
and/or other pathologies. For example, the conqwsitions of the present invention will have 
efficacy for treatment of patients suffering fiomVon Hippel-Lindau (VHL) syndrome , 
Alzheimer's disease, stroke, tuberous sclerosis, hypercalceimia, Parkmson's disease, 
Huntington's disease, cerebral palsy, epilepsy, Lesch-Nyhan syndrome, multiple sclerosis, 
ataxia-tehmgiectasia, leukodystrophies, behavioral disorders, addiction, anxiety, pain, 
neurodegpneration. cancer, developmental defects, and/or other pathologies/disorders. The 
NOV8 nucleic acid, or fragments thereof may fiirther be useful in diagnostic appUcations, 
wherein the presence or amount of the nucleic acid or the protein are to be assessed. 

N0V8 nucleic acids and polypeptides are further usefiil in the generation of antibodies 
that bind immunospecificaUy to the novel substances of the invention for use in theiapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in flie "Anti-NOVX Antibodies'" 
section below. For example Am disclosed N0V8 protein have multiple hydrcphiUc regions, 
each of which can be used as an mununogen. hi one embodiment, contemplated N0V8 
epitope is from about amino acids 40 to 70. hi another embodiment, the comtemplated N0V8 
epitope is from about amino acids 80 to 1 10. hi furlher embodiments, the contemplated N0V8 
epitope is from about ammo acids 120 to 200, from about amino acids 220 to 245, from about 
amino acids 250 to 280, or from about ammo acids 290 to 340. This novel protem also has 
value in development of powerfiU assay system for functional analysis of various human 
disorders, which will help in understanding of pathology of the disease and development of 
new drug targets for various disorders. 

NOV9 

A disclosed N0V9 nucleic acid of 2037 nucleotides (also referred to as 
AC069250_28_dal) encodmg a beta-adrenergic receptor kmase-hke protem is shown in Table 
9A. An open reading frame was identified beginning with an ATG mitiation codon at 
nucleotides 16-18 and ending with a TGA codon at nucleotides 2020-2022. A putative 
untranslated region upstream from the hiitiation codon and downstream &om the termmation 
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codon is underlined in Table 9A. The start and stop codons are in bold letters. Single 
nucleotide polymorphism data for N0V9 is discussed in further detail in Example 3. 



Table 9A. NOV9 nucleotide sequence (SEQ ID NO:23). 



GCCGCCGCCGCCAAGA TGGCGGACCTGGAGGCGGTGCTGGgCRarr;Tnn/=r^ 

AGCAAGGCCACGCCGGCCGCGCGCGCCAGCAAGAAGATACTGCTGCCCGAGCCCAGCATCCGCAGTGT^ 

»GAAGTACCTGGAGGACCGGGGCGAGGTGACCTTTGAGAAGATCTTTTCCCAGAAGCTGGGGT^^ 

TTCCGAGACTTCTGCCTGAACCACCTGGAGGAGGCCAGGCCCTTGGTGGAATTCTATGAG(^ 

TACGAGAAGCTGGAGACGGAGGAGGAGCGTGTGGCCCGCAGCCGGGAGATCTTCGACTCAT^ 

GAGCTGCTGGCCTGCTCGCATCCCTTCTCGAAGAGTGCCACTGAGCATGTCOU^CC^ 

CAGGTGCCTCO^GATCTCTTCCAGCCATACATCGAAGAGATTTGTCAAAACCT^ 

AAATTCATTGAGAGCGATAAGTTCACACGGTTTTGCCAGTGGAAGAATGTGGAGCTCAACAT 

atgaatgacttcagcgtgcatcgcatcattgggcgcgggggctttggcgaggtctatgggtgcx:ggaag^ 

GACAOUSGCAAGATGTAOGCCATGAAGTGCCTGGACyVAAAAGCGCATCAAGATGAAG^ 

gccctgaacgagcgcatcatgctctcgctcgtcagcactggggactgcccattcaotgtctgcat^^ 

GCGTTCCACACGCCAGACAAGCTCAGCTTCATCCTGGACCTCATGAACGGTGGGGACCTGCA 

TCCCAGCACGGGGTCTTCTCAGAGGCTGACATGCGCTTCTATGCGGCCGAGATCATCCTGG^ 

ATGCACAACCGCTTCGTGGTCTACOKSGACCTGAAGCCAGCCAACATCCTTCTGGACGAGC^ 

CGGATCTCGGACCTGGGCCTGGCCTGTGACTTCTCCAAGAAGAAGCCCCATGCOUSCGTGGG^^ 

TACATGGCTCCGGAGGTCCTGCAGAAGGGCGTGGCCTACGACAGCAGTGCCGACTGGTTCTCTCTG^ 

ATGCTCTTCAAGTTGCTGCGGGGGCACAGCCCCTTCCGGCAGCACAAGACCAAAGACAAGCATGAGATCGA^ 

CGCATGACGCTGACGATGGCCGTGGAGCTGCCCGACTCCTTCTCCCCTGAACTACGCTCCCTGCTGGAGGGG 

ttgctgcagagggatgtcaaccggagattgggctgcctgggccgaggggctcaggaggtgaaagagagcccc 

TTTTTCCGCTCCCTGGACTGGCAGATGGTCTTCTTGCAGAAGTACCCTCCCCCGCTGATCCCCCCACGAGGG 

gaggtgaacgcggccgacgccttcgacattggctccttcgatgaggaggacacaaaaggaatouvgcaggag 

GTGGCAGAGACTGTCTTCGACACCATCAACGCTGAGACAGACCGGCTGGAGGCTCGCAAGAAAGCCAAGAAC 

aagcagctgggccatgaggaagactacgccctgggcaaggactgcatcatgcatggctacatgtccaagatg 

GGCAACCCCTTCCTGACCCAGTGGCAGCGGCGGTACTTCTACCTGTTCCCCAACCGCCTCGAGTGGCGGGGC 

gagggcgaggccccgcagagcctgctgaccatggaggagatccagtcggtggaggagacgcagatcaaggag 

CGCyUVGTGCCTGCTCCTCAAGATCCGCGGTGGGAAACAGTTCATTTTGCAGTGCGATAGCGACCCTGAGCTG 

gtgcagtggaagaaggagctgcgcgacgcctaccgcgaggcccagcagctggtgcagcgggtgcccaagatg 

AAGAACAAGCCGCGCTCGCCCGTGGTGGAGCTGAGOWIGGTGCCGCTGGTCCAGCGCGGCAGTGCCAACG^^ 
CTCTGACCCGCCCACCCGCCT m^^^uwiu 



M a search of public sequence databases, the N0V9 nucleic acid sequence, located on 
chromsome 1 1 has 1546 of 1574 bases (98%) identical to a beta-adrenergic receptor kinase 1 
mRNA fiiom Homo sapiens, (GENBANK-BD: HUMBARKl A) (E = 0.0). PubUc nucleotide 
databases include all GenBank databases and the GeneSeq patent database. 

The disclosed N0V9 polypeptide (SEQ ID NO:24) encoded by SEQ JD NO:23 has 
668 amino acid residues and is presented in Table 9B using the one-letter amino acid code. 
Signal P, Psort and/or Hydropathy results predict that NOV9 has no signal peptide and is 
likely to be localized in the nucleus with a certainty of 0.3000. In other embodiments, NOV9 
may also be localized to the microbody Q)eroxisome) with acertainty of 0.1478, the 
mitrochondrial matrix (lumen) with a certainty of 0.1000 or in the lysosome Gumen) with a 
certainty of 0.1000. 



Table 9B, Encoded NOV9 protein sequence (SEQ ID NO:24). 

IJJHI£EARPLVEFYEEIKKYEK I£TEEERVflRSREIFDSYIMKELIACSHPFSKS&TO 
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SEDTKGIK 



A search of sequence databases reveals that the N0V9 amino acid sequence has 495 of 
497 amino acid residues (99%) identical to, and 495 of 497 amino acid residues (99%) similar 
to. Ifae 689 amino acid residue beta-adrenergic recq)tor kinase ftom Homo sapiens (A53791) 
(E = 0.0). PubHc amino acid databases include the GteiBank databases, SwissProt, PDB and 
PIR. 

N0V9 is expressed in at least the foUowing tissues: adrenal gland, bone manow, brain 
- amygdala, brain - cerebellum, brain - hippocampus, biam - substantia nigra, brain - thalamus, 
hrain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, ' 
mammary gland, pancreas, pituitary gland, placenta, prostate, saUvary gland, skeletal muscle, 
small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, uterus. ITus information' 
was derived by determining the tissue sources of the sequences that were included m the 
invention including but not limited to SeqCalling sources. PubUc EST sources, literature 
sources, and/or RACE sources. 

In addition, the sequence is predicted to be expressed in blood leukocytes because of 
the expressionpattemof (GENBANK-ro:gb:GE^roANK-m:HUMBARKlA|acc:M8077^ 1) 
aclosely related Human beta-adrenergic recqjtor kinase 1 mBNA, complete cds homolog in 
species Homo sapiens. 

niedisclosedNOV9 polypeptide has homology to the amino acid sequences shown in 
the BLASTP data listed in Table 9C. 





Table 9C. BLAST results for NOV9 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnr:pir-id:A53791 
^tnr: SWISSPROT- 


beta-adrenergic- 
receptor kinase 
(EC 2.7,1.126) 1 
- human 


689 


495/497 
(99%) 


495/497 
(99%) 


0,0 


ACC:F25098 
ptnr : SPTREMBL- 


Beta-adrenergic 
receptor kinase 1 
(EC 2.7.1.126) 


689 


494/497 
(99%) 


495/497 
(99%) 


0.0 


ACC:Q99LL8 


SIMILAR TO 
ADRENERGIC, BETA, 
RECEPTOR KINASE 1 
~ Mus mus cuius 


687 


490/495 
(98%), 


493/495 
(99%) 


0.0 
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ptnrzSWISSPROT- 
ACC:P26817 


Beta-adrenergic 

receptor kinase 1 


689 


489/497 
(98%) 


493/497 
(99%) 


0.0 


ptnr : SPTREtSBL- 
ACC:Q99MK8 


G PROTEIN 
RECEPTOR KINASE 2 


689 


490/497 
(98%) 


494/497 
(99%) 


0.0 



The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table 9D. In the ClustalW aUgnment of the N0V9 proteins, a: 
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate 
regions of conserved sequence (i.e., regions that may be reqmred to preserve structural or 
functional properties), whereas non-highlighted amino acid residues are less conserved and 
can potentially be altered to a much broader extent without altering protein structuro or 
fimction. 



Table 9D. ClustalW Analysis of NOV9 



1) NOV9 (SEQ ID NO: 24) 

^' Pt'«-Pir-id:A53791 beta-adrenergic-receptor kinase (EC 2.7.1.126) 1 (SEQ ID 
NO I 69) 

Ptnr:SWISSPROT-ACC:P25098 Beta-adrenergic receptor kinase 1 (EC 2.7.1.126) 

(SEQ ID NO: 70) 

4) ptnr:SPTREMBL-ACC:Q99LL8 SIMILAR TO ADRENERGIC, BETA, RECEPTOR KINASE 1 - Mus 
musculus (Mouse) (SEQ ID NO: 71) 

5) 6) ptnr :SWISSPR0T-ACC:P2 6817 Beta-adrenergic receptor kinase 1 (EC 2 7 1 126) 
(Beta-ARK-1) (SEQIDNO:72) -'.j-.j-^oi 



N0V9 

A53791 

P25098 

Q99LL8 

P26817 

N0V9 

A53791 

P25098 

Q99LL8 

P268X7 

A53791 
P25098 
Q99LL8 
P26817 

NOV9 

A53791 

P25098 

Q99LL8 

P26817 

NOV9 

A53791 

P25098 

Q99LL8 

P26817 



lyiADLEAVLADVSYLMAr-SEKSKATPAARASKKILLPEPSIRSVMQKYLEDRGEVTFEKIFS 
MADLEAVLADVSYLMAMEKSKATPAARASKKILLPEPSIRSVMQKYLEDRGEVTFEKIFS 
MADLEAVLADVSYLMAT-iEKSKATPAARASKKILLPEPSIRSVMQKYLEDRGEVTFEKIFS 
a!OLEAVLADVSYLMAMEKSKATPAARASKKILLPEPSIRSVMQKYLEDRGEVTF'^KIF<=: 
dADLEAVLADVSYLMAMEKSKA TPAARASKKILL?EPSIRgVMnKVT.PnRr,PWTPTr;.-T:rc 



qklgyllfrdfclSkleearplvefyeeikkyekleteeervarsreifdsyimkellac 
qklgyllfrdfcliJhlsearplvefyeeikkyekleteeervarsreifdsyimkellac 

QKLGYLLFRDFCL»jHLEEA|PLVEFYESIKKYEKLETEEERVaRSREIFDSYIMKELLAC 
QKLGYLLFRDFHLi^HLEEAi^PLVEFYRF.liKYEKLETSEERvSRSREIFDSYI^'l^ELLAC 



shpfsksatehvqghlgkkqvppdlfqpyieeicqiSlrgdvfqkfiesdkftrfcqw-kSv 
shpfsksatehvqghlgkkqvppdlfqpyiseicqSlrgdvfqkfiesdkftrfcqwkSv 
shpfsksatehvqghlgkkqvppdlfqpyieeicoSlrgdvfqkfiesdkftrfcq^'T?^^^^^^ 

SHPFSKijATEHVQGHLgKKQVPPDLFQPYlEEICQSLRGDVFQKFIESDKFTRFCQWKSv 

shpfskiTlatehvqghlBkkqvppdlfqpyieeicoSlrgdvfSkftesdkftrfcqwkiSv 



ELjBlHLTMgDFSVHRIIGRGGFGEVYGCRKADTGKMYS^^KC^^ 
SDjlHLTr^gDFSVHRIIGRGGFGEVYGCRKjjDTGKMYAi^KCLDKKRIKI^KQGSTLALS^ 
EMlHLTMjJjOFSVHRIIGRGGFGSVYGCRKgDTGKMYAI^lKCLDKKRIKMKQGETL^^^^ 
3DgIHLTMgDFSVHRIIGRGGFGEVYGCRKADTGKMYAr/iKCLDKKRIKI^.K^^^ 
EIJ3IHLTIvliS^FSVHRIIGRGGFGEVYGCRKADTGKMYA^iKCLDKKRIKMKQGSTLALS£R 



afhtpdklsfildlmgggdlhyhlsqhgvfseadhrfy 
imlslvstgdcpfivcmsyafktpdklsfildlmSggdlhyhlsqfgvfs^ad^ir^vaa^ 

imlslvstgdcpfivcmsyafktpdklsfildlmSggdlkyhlsqhgvfseadmrfyaae 

IMLSLVSTGDCPFIVCMSYAFHTPDKLSFILDLKSGGDLHYHLSQHGVFSEADr'IRFYAAE 
Tj^SLVSTGDCPFIVCMSYAFHTPDKLSFILDLMBGGDLHYHLSOHGVFSEADMRFY^E 



NOV9 MMMil 
A53791 



- ^^"aReVVYRDLKPAglLLDEHGKVRISDLGLACDFSKKKPHASVGTHGYHAPE 
:Ln.HMh>jRFVVYRDLKPAjT)TLLDRKr,HVRT5^r)Tr,7.2irnrQyv;^DUT.cwr.:p»r-v|^Ap^ 



60 
60 
60 
58 
60 

120 
120 
120 
118 
120 

180 
180 
180 
178 
180 

240 
240 
240 
238 
240 

300 
300 
300 
298 
300 

360 
360 
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P25098 
Q99LI.8 

P26817 



NOV9 

A53791 

P25098 

Q99LL8 

P26817 

NOV9 

A53791 

P25098 

Q99LL8 

P26817 

N0V9 

A53791 

P25098 

Q99LL8 

P26817 

N0V9 

A53791 

P25098 

Q99LL8 

P26817 

N0V9 

A53791 

P25098 

Q99U8 

P26817 

N0V9 

A53791 

P25098 

Q99IJ.8 

P26817 




iRFWYRDLKPAaiLL. 
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RFVyYRDLKPA|lLLDEHGHVRISDLG£;.CDFSKKSpS 

WYRm^TLLDEHGHVRISDLGLACDFSKKKPHflSVGTHSSF 



lliQKGVAYDSSADhTSLGCMLFKLLRGHSPFRQHKTKDKHEIDRMTLTlm^^ 



LgSLLEGLLQRDvSRRLGCLGRGAQEVKESPFFRSLDMQMVFLQKYPPPLiprar-jAn 
^!^;^!^f',^Q«°#-'^^GCLGRGAQEVKESPFFRSLDwaMVFL5|Spptp^ 
^^e^^^'^^^Q^^vjRRLGCLGRGflCEVKESPFFRSLDWQtWFLQKYPPPL^PPRG-K 
i^SI^EGLLQRDvSRRLGCLGRGP.0EfjKESP^P...T.nr.,nMVFL6KYPPPL^ 



360 
358 
360 

420 
420 
420 
418 
420 

480 
480 
480 
478 
480 



DAFDIGSFDSEDTKGI 
DAFDIGSFDEEDTKGIKLLDSDQELYR 
DAFDIGSFQEEDTKGIKLLDSDQELYR 
DAFDIGSFDEEDTKGIKLLDSDQELYR 
DAFDIGSFDEEDTKGIKLLDSDQELYR 




PkI^qlgheedyalgkdcimhgywskmgSpfltqwqrrvfylfJr™ 

KAK|<QLGHEEDYALGKDClBHGYMSKt^GipFLTQ-SRY^ 



^■gKRYFYLFFl. 



579 
600 
600 
598 
600 




Tables 9E.9L list the domain descriptions from DOMAIN analysis results against 
N0V9. This indicates that the N0V9 sequence has properties similar to those of other 
proteins known to contain tins domain. 



Table 9E. Domain Analysis of NOV9 

gnl I Smar t | sinart002 ?0 , s TKc SeriT,p/Th».o^.,4,.„ ^ . . . 



Query: 191 



Query: 251 



-ILREIKILKKL D 56 
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Sbjct: 117 QGIIHRDIiKPENIIiLDSIX3H\rajU)EX3LAKQLDSGGTLLTTFVGTPEYMAPEVL-I^ 175 



10 



Query: 369 

Sbjct: 176 

Query: 428 

Sbjct: 236 



DSSADWFSIXraiLFKLLRGHSPFRQHKTKDK-HEIDRMTLTMAVELPDSPSPELRSLLEG 
. + I +111 +I++H IN + ||j + I++ 

GKAVDIWSLGVILyELI.TGKPPFPGDDQLIALFKKIGKPPPPFPPPEWKISPEAKDLIKK 

LLQRDVNRRLGCLGRGAQEVKESPFF 453 
II +1 +11 l+l I 111 

LLVKDPEKRL TAEEALEHPFF 256 



427 



235 



Table 9F. Domain Analysis of NOV9 

(SEQ ID NO: 99) 



gnI|Pfam|pfam00069 , pJcinase, Protein kinase domain 
CD-Length » 256 residues, 100.0% aligned 
Score « 221 bits (562), Expect - le-58 





Query: 


191 


15 


Sbjct: 


1 




Query: 


251 




Sbjct: 


56 


20 


Query: 


310 




Sbjct: 


116 


25 


Query: 


367 




Sbjct: 


175 




Query: 


427 


30 


Sbjct: 


235 



FSVHRIIGRGGFGEVYGCRKADTGKMYAMKCLDKKRIKMKQGETIAI^RIMLSLVSTGD 
+ + +1 I I l + l I + I II++ j + l 1 1+ + 1+ I I +1 +1 

YELGEKLGSGAFGKVyKGKHKDTGBIVAIKILKKRSLSEKKKRFL---REIQIIiRRLS 



1 +1 +1 



1+1+ l+l 
-TAKEILNHPWF 256 



250 



55 



CPFIVCMSYAFHTPDKLSFILDLMNGGDLHYHLSQHGVF-SEADMRFYAAEIILGLEHMH 309 

Ml + I I I +++ I nil +1 ++I+ II + + 1+1+ III++I 

HPNIVRLLGVFEEDDHLYLVMEYMEGGDLFDYLRRNGLLLSEKEAKKIALQILRGLEYLH 115 

NRFWYRDLKPANILLDEHGHVRISDLGLACDF SKKKPHASVGTHGYMAPEVLQKGV 366 

+1 +I+IIIII llllll+l l+l+l (It l+l III lllllll +1 

SRGIVHRDLKPENILLDENGTVKIADFGLARKLESSSYEKLTTFVGTPEYMAPEVL-EGR 174 

AYDSSADWFSI/3CmFiaLRGHSPFRQHKTKDKHEIDRMTLTMAVELPDSFSPELRSI»LE 426 
J I I +11 I +I++II III ++ + + + II + I 11+ I++ 

GYSSKVDVWSLGVILYELLTGKLPFPGIDPLEELFRIKERPRLRLPLPPNCSEELKDLIK 234 



Table 9G. Domain Analysis of NOV9 

gnl|Pfam|pfam00615, RGS, Regulator of G protein signaling domain. RGS 
family members are GTPase-activating proteins for heterotrimeric G- 
protein alpha-subunits . (SEQ ID NO: 106) 
CD-Length = 119 residues, 100.0% aligned 
Score = 130 bits (326), Expect « 3e-31 



35 



40 



Query: 54 

Sbjct: 1 

Query: 114 

Sbjct: 59 



TFEKIFSQKLGYLLFRDFCLNHLEEARPLVEFYEEIKKYEKLETEEERVARSREIFDSYI 
1 +i HII + I 1 +11+ +++||j I ++I ++III + I +1 

SFEKLLKQPIGRLLFREFLETEFSE— ENLEFWLAVEEYEKTEDPDKRPDKAREIYDEFI 



113 



58 



MKELLACSHPFSKSATEHVQGHLGKKQVPPDLFQPYIEEICQNLRGDVFQKFIESDKFTR 173 
^ II I +1 I 111+ It +111 I +I+III 111 

SPEAPKPEVNLDSELREHTQDNL-LKAPTKDLPEEAQREIYDLMRGDSFPRFLESDYFTR 117 



Query: 174 FC 175 
I 

Sbjct: 118 FL 119 
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Query: 

Sbjct: 

Query: 

Sbjct: 

Query: 

Sbjct: 

Query: 

Sbjct: 

Query: 

Sbjct: 
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Table 9H. Bomain Analysis of NOV9 



NO: 100) "=>-i-ne specific kinase subfamily, (SEQ ID 

Score = 110 bits (275) , Expect - 3e-25 



195 ™GGFGEyyGCR---KADTGK»«rA^^^^ 

251 '=f^jyC«SVABBTmi.SFILDI^GGD^^^^ 

59 H^XVKLX^CTEEEPI^IVME^^ccLnviHL^PKELk'iL^^^ 

309 H^BVyVKDX^P^VHX..^^^^^ 

119 ESK«^I*AI»CXVGENKTVKXADBX5liRiLyD.DY^^ „3 

365 fA]:°J«^FSI^Fm.-RGHSm^^ 

179 <^™KSDVWSE^WEI.,LGESPy--PGMS^vSvi:KKG™ipQi^^^^^ 235 

424 LLEGLLQRDVNRR 436 

1+ I I 

236 liMLQCWAEDPEDR 248 



Query: 
Sbjct: 
Query: 
Sbjct: 



Table 9L Domain Analysis of NOV9 

^^^^SliSig^U'??^,^^^;^^- « P-tein signalli., dentin; 

G-protein^alpha4^:Str"sETirNOU0%r'''"' '''' ^«*«*>t-^'ic 
CD-Length - 119 residues, 100.0% aligned 
score - 100 bits (248), Expect - zj^zt 



54 
1 



Sbjct: 118 FL 119 



TB^KIFSQKI^y,,p,O^HLEB^^^ 

SI.SLLHDPI0R..™En.SEPSE--Eji4^^Sii„ii''^^^i^^^ 58 
114 «^-"^CSHP.SKSATEHyQGHI^ovPP^^^^^ 

59 SP»«^KE-VNLDSDl*EEIEENLcNEEPMiiiDEA(2ii^E-----' * " * ' 

Query: 174 FC 175 



SfELLBKDSypRFLESDYYLR 117 
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Table 9J. Domam Analysis of NOV9 

gnl I Smar t I siQart00233 , PH, Pleckstrin homology domain,; Domain commonly 
found in eukaryotic signalling proteins. The domain family possesses 
multiple functions including the abilities to bind inositol 
phosphates, and various proteins. PH domains have been found to 
possess inserted domains (such as in PLC gamma, syntrophins) and to be 
inserted within other domains. Mutations in Brutons tyrosine kinase 
(Btk) within its PH domain cause X-linked agammaglobulinaeiaia (XLA) in 
patients. Point mutations cluster into the positively charged end of 
the molecule around the predicted binding site for 
phosphatidylinositol lipids. (SEQ ID NO: 108) 
CD-Length « 104 residues, 95.2% aligned 
Score = 62.0 bits (149), Expect = le-10 



Query: 539 IMHGYMSKMGNPFLTQWQRRYFYLFPNRLEW RGEGEAPQSLLTMEEIQ SVEE 590 ' 

I I++ I + j 111+ + 1+ + + + + 

Sbjct: 2 IKEGWLLKKSSGGKKSWKKRYmFNGVLLYYKSKKKKSSSKPKGSIPLSGCTVREAPDS 61 

Query: 591 TQIKERKCLLLKIRGGKQFILQCDSDPELVQWKKELRDA 629 

I++ I + I +11 +1+ I +1 + II I 

Sbjct: 62 DSDKKKNCFEIVTPDRKTLLLQAESEEERKEWVEALRKA 100 



Table 9K. Domain Analysis of NOV9 

qnHP£aiulpfam0ai69, PH, PH domain. PH stands for pleckstrin homology. 
(SEQ ID NO: 109) 

CD-Length « 100 residues, 97,0% aligned 
Score - 55.5 bits (132), Expect = le-08 



Query : 53 9 IMHGYMSKMGNPFLTQWQRRYmFPNRLEW RGEGEAPQSLLTMEEIQSVEETQIKE 5 95 

+ I++ i + + I + + + J+ + + + + 

Sbjct: 2 VKEGWLLKKSTVKKKRWKKRYFFLFNDVLIYYKDKKKSYEPKGSIPLSGCSVEDVPDSEF 61 

Query: 596 RKCLLLKIR GGKQFILQCDSDPELVQWKKELRDA 629 

++ ++I I + 111! +1+ I ! I ++ I 
Sbjct: 62 KRPNCFQLRSRDGKETFILQAESEEERQDWIKAIQSA 98 



Table 9L. Domain Analysis of NOV9 

gnl 1 Smart tsmart00133, S^TK^X, Extension to Ser/Thr-type protein 

kinases (SEQ ID NO: 110) 

CD-Length « 63 residues, 87.3% aligned 

Score = 42.7 bits (99), Expect = 7e-05 



Query: 454 RSLDWQMVFLQKYPPPLIPPRGEVNAADAFDIGSFDEEDTKGIKQEVAETVFDTINAETD 513 

I +11 + ++ II +1 I +11 I I ,1 ^.^ 

Sbjct: 1 RGIDWDKLENKEIEPPFVPKVK SPTDTSNFDPEFT EESPVLTPVDPPLSESD 52 



Query: 514 RLE 516 
+ I 

Sbjct: 53 QDE 55 
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10 



25 



30 



Eiikaryotic protein kinases are enzymes fliat belong to a very extensive fimiily of 
proteins which share a conserved catalytic core common with both serine^threonine and 
tyrosine pretein kmases. Hiere are a nnmba: of conserved regions in flie catalytic domain of 
protein kinases. Jh the N-temunal extremity of the catalytic domain there is a glycine-rich 
stretch of residues in the vicinity of a lysme residue, which has been shown to be involved in 
ATP binding. In the central part of the catalytic domain there is a conserved aspartic acid 
residue which is important for the catalytic activity of the enzyme. 

The beta-adrenergic recqjtor kinase (beta ABJQ catalyses the phosphorylation of the 

activated forms of the beta2.adrenergicreceptor(beta2AR).Theinten«:tionbe^^^^ 
and kmase is independent of second messengers and ^ears to involve a multipoint 

attachment ofkinase and substrate with &e specificity bemgrestrictedbyboth the pri^^ 
ammo add sequence and confomiation of the subshate. Kinetic, functional and sequence 
information reveals that rhodopsm kinase and beta ARK are closely related, suggesting they 
1 5 are members of a femily of G-protein-coupled receptor kinases. 

The beta-adrenergic signaling cascade is an important regulator of myocardial 
fonction. Significant alterations of this pathway are associated with several cardiovascular 
diseases, including congestive heart feilure (CHF). CHF patients share several similar features 
such as reduced cardiac contractility and neurohumoral activation to compensate the impaired ' 
cardrac fimction. Ih CHFpatients, the cardiac renin-angitensin (RA) system, receptors GTP- 
bmdmg proteins, and then- effector molecules are inevitably exposed to chronicaUy elivated 
neurohumoral stimulation. A widely recognized concept is that a chronic increase in such 
stmiulation can desensitize target cell receptors and the post-receptor signal transducing 
pathway. Included in these alterations is increased activity and expression of G protem- 
coupledreceptor kinases (GRKs). such as the beta-adrenergic receptor kinase (beta ARKl) 
whichphosphorylateanddesensitizebeta-adrenergicreceptors(betaARs). Abodyof 
evidence is accumulating that suggests that GRKs, in particular beta ARKl. are critical 
determinants of cardiac fimction under normal conditions and in disease states. Transgenic 
mice with myocardial-targeted alterations of GRK activity have shown prefound changes m 
the m VIVO fimctional perfomiance of the heart Licluded m these studies is the con^Uing 
findmg that inMbition of beta ARKl activityorexpressionsignificantly enhances cardiac 
function and potentiates beta AR siguaUng in feiUng cardiomyocytes. An uncoupling of beta2- 
adrenoceptors has been attributed to an increased activity and gene expression of beta- 
adrenergic receptor kinase in feihng myocardium, leading to phosphorylation and uncot^hr^g 
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of receptors. The important physiological fimction of GRK2 as a modulator of the efiBcacy of 
GPCR signal transduction systems is exemplified by its relevance in cardiovascular 
physiopathology as well as by its emerging role in the regulation of chemokine receptors. 

The disclosed N0V9 nucleic acid of the invention encoding a Beta-adrenergic receptor 
kinase-like protein includes the nucleic acid whose sequence is provided in Table 9 A or a 
fragment thereof. The invention also includes a mutant or variant nucleic acid any of whose 
bases may be changed from the corresponding base shown m Table 9A while still encoding a 
protein that maintains its Beta-adrenergic receptor Idnase-like activities and physiological 
functions, or a firagment of such a nucleic acid. The invention fiuther includes nucleic acids 
whose sequences are complementary to those just described, including nucleic acid fixigments 
that are complementary to any of the nucleic acids just described. The invention additionally 
includes nucleic acids or nucleic acid fragments, or complements ttiereto, whose structures 
include chemical modifications. Such modifications include, by way of nonlimiting example, 
modified bases, and nucleic acids whose sugar phosphate backbones are modified or 
dOTvatized These modifications are carried out at least in part to enhance the chemical 
stability of the modified nucleic acid, such that they may be used, for example, as antisense 
binding nucleic acids in therapeutic ^plications in a subject, hi the mutant or variant nucleic 
acids, and their complements, up to about 2 percent of the bases may be so changed. 

The disclosed N0V9 protein of the invention includes the Beta-adrenergic receptor 
kmase-like protein whose sequence is provided in Table 9B. The invention also includes a 
mutant or variant protein any of whose residues may be changed from the corresponding 
residue shown in Table 9B while still encoding a protein that maintains its Beta-adrenergic 
receptor kinase-like activities and physiological functions, or a fimctional Augment thereof. In 
the mutant or variant protem, up to about 1 percent of the residues may be so changed. 

The protem similarity mfonnation, expression pattern, and map location for the beta- 
adrenergic receptor kmase-like protein and flie NOV9 proteins disclosed herein suggest that 
this beta-adrenergic receptor kinase may have important structural and/or physiological 
fimctions characteristic of the Ser/Thr protein kinases family. Therefore, the nucleic acids and 
proteins of the invention are usefiil in potential diagnostic and therapeutic applications and as 
a research tool. These include serving as a specific or selective nucleic acid or protein 
diagnostic and/or prognostic marker, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed, as weU as potential therapeutic applications such as the foUpwing: 
(i) a protein therapeutic, (ii) a smaU molecule drug target, (iii) an antibody target (therq)eutic, 
diagnostic, drug targeting/cytotoxic antibbdy), (iv) a nucleic acid usefiil in gene ther^y (gene 
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delivery/geae ablation), and (v) a composition promoting tissue regeneration in vitro and in 
vivo (vi) biological def^e weapon. 

The N0V9 nucleic acids and proteins of the invention are usefiil in potential diagnostic 
and thwapeutic ^pUcations implicated in various diseases and disorders described below 
and/or other pathologies. For example, the compositions of the present invention will have 
eflScacy for treatment of patients suiBfering ftom heart failure, hypertension, secondary 
pathologies caused by heart feilure and hypertension, and other diseases, disorders and 
conditions of the like. Additionally, the compositions of the present invention may have 
efficacy for treatment of patients suffering from conditions associated with the role of GRK2 
in brain and in the regulation of chemokine receptors.. The N0V9 nucleic acid, or fragments 
thereof may further be usefij] in diagnostic applications, wherein the presence or amount of 
the nucleic acid or the protein are to be assessed. 

N0V9 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind inununospecifically to the novel substances of the invention for use in th^eutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. For example the disclosed N0V9 protein have multiple hydrophihc regions, 
each of which can be used as an immunogen. hi one embodiment, contemplated N0V9 
epitope is from about amino acids 40 to 70. hi another embodiment, the comtemplated NOV9 
epitope is from about ammo acids 80 to 110. In further embodiments, the contemplated NOV9 
epitope is from about amino acids 120 to 200, from about amino acids 220 to 245, from about 
amino acids 250 to 280, or from about amino acids 290 to 340. This novel protein also has 
value in development of powerful assay system for functional analysis of various human 
disorders, which will help in understanding of pathology of the disease and development of 
new drug targets for various disorders. 

NOVIO 

A disclosed NOVIO nucleic acid of 3003 nucleotides (also referred to as 
AC058790_da25) encoding an alpha-mannosidase-Hke protein is shown in Table lOA An 
open reading frame was identified beginnmg with an ATG initiation codon at nucleotides 57- 
59 and ending with a TAA codon at nucleotides 2946-2948. A putative untranslated region 
upstream from the initiation codon and downstream from the termmation codon is underlmed 
in Table lOA. The start and stop codons are m bold letters. Smgle nucleotide polymorphism 
data is included in Example 3. 
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Table lOA, NOVIO nucleotide sequence (SEQ ID NO:25). 



ggtatcatacrccagcaagcgcacatcatcagtgacgtcgatcacgatgcatcgtca g^ 
cactggcxk:accacttttgagcgggtggagaagttcgtgtccccgatctactt 

TTTTGGGGCCAGCTGCCCTGTGGCTGTGCTCTCCAGCTTCCTGACGCC^^ 

GGGACTTCCGCCCCGOKIAGGTCGGCGACAGCTTCGGACCXyiaTGGTGGACC^^ 

CCAGAGGCATGGGTGGGCCAOSAAGTTCACCTTTGCTGGGAAAGTGATGGAGAAGGTCTGGTG^ 

TGTCaVGGGTTTAACCAAAGAGGGTGAGAAGACaWSCTATGTCCT^ 

TCACTCTCTATGTGGAAGTAGCCnHSaUVTGGGCTCCTGGGGGCCGGGAAa 

AAGATGTTCCAGCT6AGCCGGGCTGAGCTAGCTGTGTTCCACCGGGATGTCCACATGCT 

GCTGGGCATAGCCAAGGCGCAGCAGCTGGAATGGGTGAAGAGCCGCTACCCTGGCCTG^^ 

CGTGCCGTGGGCAGTTTGTGCCTGTGGGGGGCACCTGGGTGGAGATG^ 

AGGOMSTTTTTGCAGGGayyGAAOTrCTO 

TGGCTACTCAGCACAGCTCCCCCAGATCATGCACGGCTGTGGCATCAGGCGCTT 

TGGTGAACTCX:aT:CCCACACCATACATTTTTCTGGGAGGGCCrGGATGGCTCCCGTC^ 

GACTCCTATGGGATGCAGGGCAGCOTGGAGGAGGTGCrGAAGACCGTGGCCAACAACCGGGA 

CAGTGCCTTCCTCTTTGGCTTTGGGGATGGGGGTGGTGGCCCCACCCAGACCATGCTGGACCGCCT 

ATACGGATGGGCTGCCCAGGGTGCAGCTATCTTCTCCAAGAaVGCTCTTCTCAGCACT^^ 

TGCACGTGGGlVrGGGGAGCTCTTCPTGGAGCTGCACAATGGCACATACACCACCCA^ 

GGAATGTGAGCGGATCCTGCACGACGTGGAGCTGCTCAGTAGCCTGGCCCTGGCCCGCAGTGCCCAGTTCCT^^ 

CAGCCCAGCTGCAGCACCTCTGGAGGCTCCTTCTTCTGAACCAGTTCCATG^ 

GTGGOVGAGGAAGCOITGTGCCATTATGAAGACATCCGTTCCCATGGCAATACACTGCTC^^ 

GTGTGCTGGGGAGCCAGGTCCTGAGGGCCrCCTCATCGTCAACACACrGCCCTGGAAGCGGATCG^ 

CCaU^CCGGGCGGGGCCCACAGCCTAGCCCTGGTGACAGTGCCCy^GCATGGGCTATGCTCCTGTTCCTCCC 

CTGCAGCCCCTGCTGCCCCAGCAGCCTGTGTTCGTAGTGCMGAGACTGATGGCTCCGTGACTCTGGAC^ 

CCGAGTGAAGCTGGACCCAACTGGTCGCCTGACGTCCTTGGTCCTGGTGGCCTCTGGCAGGGAGGCCATTGCTGAGGGCG 

CCGTGGGGAACCAGTTTGTGCTATTTGATGATGTCCCCTTGTACTGGGATGCATGGGACGTCATGGACTACCACCTGGA 

ACACGGAAGCCTGTGCTGGGCCAGGCAGGGACCCTGGCAGTGGGCACCGAGGGCGGCCTGCGGGGCAGCGCCTGGTTCTT 

GCTACAGATCAGCCCCAACAGTCGGCTTAGCCAGGAGGTTGTGCTGGACGTTGGCTGCCCCTATGTCCGCTTCC^ 

AGGTACACTGGCATGAGGCCCACAAGTTCCTGAAGGTGGAGTTCCCTGCTCGCGTGCGGAGTTCCCAGGCCACC^^ 

ATCCAGTTTGGGCACCTGCAGCGACCTACCCACTACAATACCTCTTGGGACTGGGCTCGATTTGAGGTGTGGGCCCAT^^ 

CTGGATGGATCTGTCAGAACACGGCTTTGGGCTGGCCCTGCTCAACGACTGCAAGTATGGCGCGTCAGTGCGAGGCAGtt 

TCCTCAGCCTCTCGCTCTTGCGGGCGCCTAAAGCCCCGGACGCTACTGCTGACACGGGGCGC^^ 

CTGATGCCGCy^CTiAGGGCTCTTTCCAGGATGCTGGCGTTATCCAAGCTGCCTACAGCCTAAACTTCCCCCTGT^ 

GCCAGCCCCCAGCCCAGCGCCCGCCACCTCCTGGAGTGCGTTTTCCGTGTCTTCACCCGCGGTCGTATTGGAGACCGTCA 

AGCAGGCGGAGAGCAGCCCCCAGCGCCGCTCGCTGGTCCTGAGGCTGTATGAGGCCCACGGCAGCCACGTGGACT 

CTGCACTTGTCGCTGCCGGTTCAGGAGGCCATCCTCTGCGATCTCTTGGAGCGACCAGACCCTGCTGGCOICT^ 

GGGACAACCGCCTGAAGCTCACCTTTTCTCCCTTCCAAGTGCTGTCCCTGTTGCTCGTGCrrC^^ 

GTCCCTGGGGCTGGGGTTTTGTTTGTAGAAGGCTCTGGGGACTCCTAATTTCTGCTTCCCCAGCCTAAAGCAGGGA^ 
TCTTTTCTTGTGGAATAAATCCTTGGATCGGGAAAAAAAAAAA " 



In a search of public sequence databases, the NOVIO nucleic acid sequence, located on 
chromsome 15 has 2371 of 2390 bases (99%) identical to a alpha-mannosidase mRNA from 
Homo sapiens, (GENBANK-ID: AF044414| acc: AF044414.2) (E = 0.0). Public nucleotide 
databases include all GenBank databases and the GeneSeq patent database. 

The disclosed NOVIO polypeptide (SEQ ID NO;26) encoded by SEQ ID NO:25 has 
963 amino acid residues and is presented in Table lOB using the one-letter amino acid code. 
Signal P, Psort and/or Hydropathy results predict that NOVIO does not have a signal peptide 
and is likely to be localized in the peroxisome (microbody) with a certainty of 0.7480. In other 
embodiments, NOVIO is also likely to be localized to the mitochondrial membrane space with 
a certainty of 0.4539, to the mitochondrial intermembrane space with a certainty of 0.4027, or 
to the lysosome (lumen) with a certainty of 0.2317. 
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Td)le lOB. Encoded NOVIO protein sequence (SEQ ID NO:26^. 

MflAftPFLKHWRTTFEKVEKmpiYFTDCN IJlGRLreASCPVAVLSSm-PJiRLPYO^VORDi^^^ 



FGPTWJ^CWFRVELTIPEAW<^EVHI,CWESDGE^^ 



A seaich of sequence databases reveals that the NOVIO amino acid sequence has 
764of 771 amino acid residues (99%) identical to, and 767 of 771 amino acid residues (99%) 
similar to, the 1 062 amino acid residue alpha-mannosidase protein from Homo sapiens 
(Q9UL64) (E = 0.0). PubUc amino acid databases include the GenBank databases, SwissProt, 
PDBandPIR. 

NOVl 0 was derived from a pool of the foUowing tissues: Adrenal gland, bone manow. 
brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - 
thalamus, brain -whole, fetal brain, fetal kidney, fetal Uver, fetal lung, heart, Jddney, 
lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, saKvaiy 
gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, 
uterus. Bone. Cervix, Chorionic Villus, Colon, Uver. Lung. Lymph node. Lynq>hoid tissue 
Ovary, Per^heial Blood. Skin, Stomach. Tonsils. Whole Organism. Thus, it is expr^ in at 
least some of the above tissues. This information was derived by det«mining the tissue 
sources of the sequences that were included in the invention including but not limited to 
SeqCalling sources. PubUc EST sources. Genomic Clone sources. Literature sources, and/or 
RACE sources. 

lUe disclosed NOVIO polypeptide has homology to the amino acid sequences shown 
in the BLASTP data listed in Table IOC. 





Table IOC. BLAST results for NOVIO 


Gene Index/ Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ptnriSPTREMBL- 
ACC:Q9aL64 


ALPHA MANNOSIDASE 
6A8B - Homo 
sapiens 


1062 


763/771 
(99%) 


767/771 
(99%) 


0.0 
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ptnriSPTREMBI.- 


HYPOTHETICAL 115.8 

tVUA rRUTEIN - 

Homo sapiens 


1040 


715/722 
(99%) 


718/722 
(99%) 


0.0 


ACC:AAH16253 


SIMXIiAR TO 
MANNOSIDASE, 
ALPHA, CLASS 2C, 
MEMBER 1 


1039 


635/730 
(89%), 


692/730 
(94%) 


0.0 


ptnr:SWISSPROT- 
ACC:F2U39 


Alpha-mannos idase 
(EC 3.2.1.24} 


1040 


625/731 
(85%) 


661/731 
(90%) 


0.0 


ptnr:SPTREMBL- 
ACC:QI33S8 


ALPHA-MANNOS I DASE 
- Homo sapiens 


425 


425/425 

(100%) 


425/425 
(100%) 


0.0 



The homology between these and other sequences is shown grq)hically in the 
ClustalW analysis shown in Table lOD. fa the ClustalW alignment of tiie NOVIO protein, as 
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate 
regions of conserved sequence (i.e., regions that may be required to preserve structural or 
functional properties), whereas non-highlighted ammo acid residues are less conserved and 
can potentially be altered to a much broader extent without altering protein stracture or 
fimction. 



1) 

2) 
3) 
4) 
5) 



NOVlO 
ptnr: 
ptnr: 

ptnr : 
ptnr: 



Table lOD. ClustalW Analysis of NOVIO 

(SEQ ID NO: 26) 
ALPHA MANNOSIDASE 6A8B - Homo sapiens (SEQ ID NO: 73) 
HYPOTHETICAL 115.8 KDA PROTEIN - Homo sapiens (SEQ ID NO; 74) 
SIMILAR TO MANNOSIDASE, ALPHA, CLASS 2C, MEMBER 1 (SEQ ID NO: 75) 
Alpha-mannosidase (EC 3.2.1.24) (SEQ ID NO: 76) 





r'RPAQVC 


10 




FRfAQVi.. 


70 






70 




igl^AQVG 


69 


qjlTTRQM 




79 




NOVIO 

Q9UL64 

Q9NTJ4 

iUVB16253 

P21139 



I. J I.TLYVEVAOJ JLLGAGKGSi-'.J I AAPDPEKM^BjLSRi^.ELAV I- 
.'SLTLYVEVACjiGLLGAGKGSHSlAZ^PDPEKSKijLSRAELAVF 
::| LTLYVEVAC JjCLLGAGKGSK J TAAPD PE K!«If! ")LSRAE LAV 
^iLTLYVEVACjGLLGAGKGStlrAAPDPEKKFfiCiLSS'^SLAVt 






FNTNA 


l{RDVHHLLVrlLELLLGIAKGL.,,-i2l.jMR3tV 
HRDVHMLLVf 'Si ,ELLLG I AKGLG?! mRSci, 
HRDV J ig LLVL ■ LE LLLCS '» KG! .Os' .fi.-iH S fo 



140 
140 
140 
139 
159 

200 
211 
211 
210 




NOVIO 

Q9HTJ4 

AAB16253 

P21139 

NOVIO 



DTFGYSAOLPOIMHGCCTPcrT.'T'r.Ki cMRi uff 2c«nu..^r.-,..,.^. ,,..^r,r., 



352 
451 
451 

450 

Etqi^fUUB 314 

! 432 
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5 
10 
15 
20 
25 
30 
35 
40 
45 

50 




HOWO BjSGQPPBAHlFSlPSAl 

090L64 HJSGQPtBMLPStBSAVI 

Q9NW4 

MH182S3 p— 

P21139 — 




Table lOE lists the domain descriptioii fiom DOMAIN analysis results against 
NOVIO. This indicates that the NOVIO sequence has properties similar to those of other 
proteins known to contain this domain. 




SEriHo?Tn', hydrolases fandly 38 



Glyco_hydro_38: domain 1 of 2, from 230 to 332: score 89 2 E - 5 4« 5s 
AC05a7S0_d 230 l<i.lJ^.l<^.llt^l;^^ 

215 JX3ySAQLPQIM-flGCGIRRFI.TQKLSWNLVNSHTHfiT-.--FHWE---^^^ 317 



AC058790 d 



AC058790 d 



gs tdl f thnra^) f ys yd<- * 
II +1 +11+ 

318 GS-RVLVHFPPGDSYG 332 



Glyco_hydro_38: domain 2 of 2, from 410 to 490: score 49.2, E = I 7e-13 

SffT!f^''''^?""^^^««^*^™<|l«hlI.r;aEilatqI^ 

.AC058790 d 410 T^GLZl.--~LLltt!^ + + 
~ ~ ™VGEI.gL EI-aiGTYTTHAO IiaCGNRBCERIMDVELLSSLftlA 4S.-t 
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lagqskiegsyAiKleklyeqleeXRralaL£QHHDAiT6TakqhVv<-«^ 
+++++ + 11+ l+l 

AC058790_d 454 RS-AQFLYPA A QLQHLWRLLLLNQFHDWTGSCIQMVA 490 



Glycosyl hydrolases are key enzymes of carbohydrate metabolism. Lysosomal alpha- 
mamiosidase is necessary for &e catabolism of N-linked caibohydrates released during 
glycoprotein turnover. The enzyme catalyzes the hydrolysis of terminal, non-reducing alpha- 

5 D-mannose residues in alpha-D-mannosides, and can cleave all known types of alpha- 
mannosidic linkages. While alpha-mannosidases were classified as enzymes that process 
newly formed N-glycans or degrade mature glycoproteins, two endoplasmic reticxilum (ER) 
alpha-mannosidases with previously assigned processing roles, have important catabolic 
activities. The ER/cytosoUc maimosidase may be involved in the degradation of doHchol 

10 intermediates that are not needed for protein glycosylation, whereas the soluble form of Man9- 
mannosidase is responsible for the degradation of glycans on defective or malfolded proteins 
that are specifically retained and broken down in the ER. The degradation of oligosaccharides 
derived firom dolichol intermediates by ER/cytosolic mannosidase explains why cats and cattle: 
with alpha-mannosidosis store and excrete some unexpected oligosaccharides containing only 

15 one GlcNAc residue. Similarly, the action of ER/cytosoUc mannosidase, followed by the 

action of the recently described human lysosomal alpha(l -> 6)-mannosidase, together explain 
why alpha-mannosidosis patients store and excrete large amounts of oligosaccharides that 
resemble biosynthetic intermediates, rather than partially degraded glycans. The relative 
contributions of the lysosomal and extca-lysosomal catabolic pathways can be derived by 

20 comparing the ratio of trisaccharide Man beta (1 4)GlcNAc beta (1 4)GlcNAc to 
disaccharide Man beta (1 4)GlcNAc accumulated in tissues &om goats with beta- 
mannosidosis. A similar determination in human beta-mannosidosis patients is not possible 
because the same intermediate, Man beta (1 4)-GlcNAc is a product of both pathways. 
Based on inhibitor studies with pyranose and fiuanose analogues, alpha-mannosidases may be 

25 divided into two groups. Those in Class 1 are (1 2)-specific enzymes like Golgi 

mannosidase I, whereas those in Class 2, like lysosomal alpha-maxmosidase, can hydrolyse (1 

2), (1 3) and (1^6) linkages. A similar classification has been derived firom protein 
sequence homologies. It is possible to speculate about their probable evolution firom two 
primordial genes. The first would have been a Class 1 ER enzyme involved in the degradation 

30 of glycans on incompletely assembled or malfolded glycoproteins. The second would have 
been a Class 2 lysosomal enzyme responsible for tumover. Later, other alpha-mannosidases, 
with new processing or catabolic fimctions, would have developed fi:om these, by loss or gain 
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Of cntical insertion or retention sequences, to yield the M complement of a^ha-mannosidases 
kno-A-n today (Glyeobiology 1994 Oct;4(5):551-66). Defects in the lysosomal alpha- 
mannosidase gene cause lysosomal alpha-mamiosidosis (AM), a lysosomal storage disease 
characterized by the accumulation of uribranched oligo-sacchaiide chains. D^nding on the 
clinical findings at the age of onset, a severe in&ntUe (type 1) and a mUd juvenile (type 11) 
form of alpha-mamxosidosis are recognized Furthemiore. variabiUty in clinical expression of 
the disease is seen within each type. Some of the disease features are: susceptibifity to 
infection, vomiting, coarse features, macroglossia. flat nose, large clumsy ears, widely spaced 
teeth, large head, big hands and feet. taU stature. sKght hq,atosplenomegaly. muscular 
hypotonia, tombar gibbus, ladiogr^hic skeletal abnormalities, dUated cerebral ventricles 

lenticular opacities, hypogammaglobulinemia, -storage cells' in the bone marrow, and 
vacuolated lymphocytes in the bone marrow and blood. 

THe disclosed NOVIO nucleic acid of the invention encoding a Alpha-mamrosidase- 
Uce protein includes the nucleic acid whose sequence is provided in Table lOA or a fiagment 

thereof lire invention also includesamutantorvariant nucleic acid anyofwhose bases may 
be changed fix)m the corresponding base shown in Table lOA while still encoding a protein 

that maintains its Alpha-mannosidase-like activities and physiological functions, orafiagm«it 
of such a nucleic acid. The invention further includes nucleic acids whose sequences are 
complementary to those just described, including nucleic acid fragments that are 
complem^itary to any of the nucleic acids just described. The invention additionaUy includes 
nucleic acids or nucleic acid fiagments. or complements thereto, whose structures include ' 
chemical modifications. Such modifications include, by way of nonlimiting example 
modified bases, and nucleic acids whose sugar phosphate backbones are modified or ' 
denvatized. Itese modifications are carried out at least in part to enhance the chemical 
stabihty of themodifiednucleic acid, such that theymay be used, for example, as antisense 
bmdmgnucleicacidsintherapeuticapplicationsinasubject. In the mutant or variant nucleic 
acids, and their complements, up to about 2 percent of the bases may be so dianged. 

The disclosed NOVIO protein of the invention includes the Alpha-mamiosidase-like 
protem whose sequence is provided in Table lOB. The invention also includes a mutant or 
vanant protein any of whose residues may be changed from the corresponding residue shown 
m Table lOB while stiU encoding a protein that maintains its Alpha-mam^osidase-like 
activities and physiological fimctions, or afimctional fragment thereof In themutantor 
vanant protein, up to about 1 percent of the residues may be so changed. 
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The protem similarity information, expression pattern, and map location for the a^ha- 
mannosidase-like protein and the NOVIO protein disclosed herein suggest that this alpha- 
mannosidase-Uke protein may have important structural and/or physiological fimctions 
characteristic of the mannosidase protein family. Therefore, the nucleic acids and proteins of 
the invention are useful in potential diagnostic and therapeutic applications and as a research 
tool. These applications mclude serving as a specific or selective nucleic acid or protein 
diagnostic and/or prognostic marker, wherein the presence or amount of flie nucleic acid or Ae 
protein are to be assessed, as well as potential thraapeutic applications such as flie following: 
(i) a protein therapeutic, (ii) a small molecule drug target, (iii) an antibody target (therapeutic, 
diagnostic, drug targeting/cytotoxic antibody), (iv) a nucleic acid usefiil in gene therapy (gene 
delivery/gene ablation), and (v) a composition promoting tissue regeneration m vitro and in 
vivo (vi) biological defense wesson. 

The NOVIO nucleic acids and proteins of the invention are usefiil in potential 
diagnostic and thCT^eutic ^plications impUcated in various diseases and disorders described 
below and/or other pathologies. For example, the compositions of the present invention will 
have efficacy for treatment of patients suffering fix)m alpha-mannosidosis, beta-mannosidosis, 
other storage disorders, peroxisomal disorders such as Zellweger syndrome, infentile refisum 
disease, rhizomelic chondrodysplasia (chondrodysplasia punctata, rhizomeUc), and 
hyperpipecoUc acidemia and other diseases, disorders and conditions of the like. Since 
mannosidoses are found not only in humans, but also in animals, the nucleic acids and proteins 
of the this invention may be usefiil in treating animals with mannosidoses or other storage 
diseases, and other diseases, disorders and conditions of the like. Additionally, the 
compositions of the present invention may have efficacy for treatment of patients suffering 
fiom conditions associated with the role of GRK2 in brain and in the regulation of chemokine 
receptors.. The NOVIO nucleic acid, or firagments thereof, may fiuther be useful in diagnostic 
applications, wherem the presence or amount of the nucleic acid or the protem are to be 
assessed. 

NOVIO nucleic acids and polypeptides are fijrther usefiil in the generation of 
antibodies that bind immunospecifically to the novel substances of the invention for use in 
therapeutic or diagnostic methods. These antibodies may be generated according to methods 
known in the art, using prediction fix)m hydrophobicity charts, as described in the "Anti- 
NOVX Antibodies" section below. For example the disclosed NOVIO protem have multq)le 
hydrophilic regions, each of which can be used as an immunogen. In one embodiment, 
contemplated NOVIO epitope is from about amino acids 5 to 20. In another embodiment, the 
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comtemplated NOVl 0 epitope is from about amino acids 40 to 80. In fiirther embodiments, 
the contemplated NOVIO epitope is from about amino acids 1 10 to 180. from about amino' 
acids 200 to 230. from about amino acids 300 to 370. fiom about amino acids 375 to 450. from 
about amino acids 650 to 680, fiom about amino acids 690 to 770. fiom about amino acids 790 
to 820, fiom about amino acids 850 to 880, or fiom about amino acids 900 to 920. This novel 
protein also has value in development of powerfiil assay system for fimctional analysis of 
various hmnan disorders, which will help in miderstanding of pathology of the disease and 
development of new drug targets for various disorders. 

NOVll 

NOVll includes three novel Clq-telatedfector-like proteins disclosed below. Tl»e 
disclosed sequences have been named NOVl 1 a, NOVl lb, and NOVl Ic. Single nucleotide 
polymorphism data is discussed below in Example 4. 

NOVlla 

A disclosed NOVl la nucleic acid of 805 nucleotides (also referred to as 
GM57107065_dal) encoding an Clq-related factor-like protein is shown in Table 1 1 A. An 
open reading fiame was identified begimung with an ATG initiation codon at nucleotides 83- 
85 and ending with a TGA codon at nucleotides 797-799. Putative mitranslated regions are 
upstream fiom the initiation codon and downstream from the termination codon. 



Table llA. NOVlla nucleotide sequence (SEQ ID NO:27). 



CCCCAGmGARCCCGGOlGGCCAGGCCCCCCGGG^pPo™ 



In a search of pubUc sequence databases, the NOVl la nucleic acid, located on 
chromsome 12. has 565 of 787 bases (71o/o) identical to a Clq- related factor mRNA fiom 
Homo sapiens, (GENBANK-ID: AF095 154) (E = 9.9e^«> PubUc nucleotide databases include 
all GenBank databases and the GeneSeq patent database. 

The disclosed NOVl 1 a polypeptide (SEQ ID NO:28) encoded by SEQ ID NO:27 has 
238 amino acid residues and is presented in Table 1 IB using the one-letter amino acid code. 
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Signal P, Psort and/or Hydropathy results predict that NOVl la has a signal pq)tide and is 
likely to be localized extracellularly with a certainty of 0.5374. In other embodiments, 
NOVl la is also likely to be localized to the microbody (peroxisome) with a certainty of 
0.1 1 1 1, to the endoplasmic reticulum (membrane) witii a certainty of 0.1000, and to tiie 
endoplasmic reticulum (lumen) with a certainty of 0.1000. The most likely cleavage site for 
NOVl la is between positions 15 and 16: VHS-SR. 



Table IIB. Encoded NOVlla protein sequence (SEQ ID NO:28). 

MVLLMiVAXPLLVHSSRGPAHYEaflKaCRMVCDPHGPRGPGPDGAPASVPPFPP 

GPPGPRGPPGEPGRPGPPGPPGPGPGGVAPAAGWPRIAEYAGIJlRPHEGYEVIJlFDDVVTNVGNAyEAASG 
KFTCPMPGVYFFAYHVIWRGGDGTSMWADIMKNGQVRASAIAQDADQNYDYASNSVII.HLDVGDEVFIK^^ 
GKVHGGNTNKYSTFSGFIIYPD 

A search of sequence databases reveals that the NOVl la amino acid sequence has 184 
bf 258 amino acid residues (71%) identical to, and 198 of 258 amino acid residues (76%) 
similar to, the 258 amino acid residue Clq-related factor precursor protein from Homo sapiens 
(075973) (E = 9.1 e"^^). Public amino acid databases include the GenBank databases, 
SwissProt, PDB and PIR. 

NOVl la is specifically expressed in the following tissues: brain, heart, testis, kidney, 
thyroid, prostate, fetal kidney, fetal skletal. It shows increased expression in cancer cell Imes 
derived fix)m the following tissue: colon, kidney, ovary, skin, brain. It is highly upregulated in 
IFN-gamma treated endothelial cells. This information was derived by determining the tissue 
sources of the sequences that were included in the mvention including but not limited to 
SeqCalling sources and Taqman results. 

NOVllb 

A disclosed NOVl lb nucleic acid of 805 nucleotides (also referred to as CG54503-02) 
encoding a novel Clq-related fector-like protein is shown in Table 1 IC. An open reading 
fi?ame was identified beginning with an ATG initiation codon at nucleotides 83-85 and mding 
with a TGA codon at nucleotides 797-799. Putative untranslated regions are underlined and 
axe found upstream fix>m the initiation codon and downstream fi-om the termination codon. 
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Table IIC. NOVllb nadeotide sequence (SEQ D) NO:29). 



gCftTGGTGCTGCTGCTGCTGGTGGCCRTCCCGCTGCTGG T(K3VCaGCTCCCG0GGGCC^ 

CGCTGCCGCATGGTGTGCGACCCGCATGGGCCCCGTGGCCCTGGTCCJGGaCGGC(K:GCCTGCrrCCCT 

GCCAGGCGCCWVGGGAGAGGTGGGCCGGCGCGGGAAAGCAGGCCTGCXMGGGCXXX:CTGGflCCACC^^ 

GTGCCTCGCATTGCTTTCTACGCGGGCCTGCGGCGGCCCCaCGAGGGrrACGaGGTGCTGC^CTTC^ 
CAACGTGGGCAACGCCTACGAGGCAGCXaGCGGCAflGTTTACrPGCC^ 

GCTGGACGGCGGGAAAGTGCACGGCGGCAA<acCAACAAGTACaG<acc^^ 

wwGGC ■ — 



In a search of public sequence databases, flie NOVl la nucleic add, located on 
chtomsome 17q21. has 565 of 787 bases (71%) identical to a Clq- related factor mRNA fiom 
Homo sapiens, (GENBANK-ID: AF095 154) (E = 1.9e^. Public nucleotide databases include 
all GenBank databases and the GoieSeq patent database. 

The disclosed NOVl lb polypeptide (SEQ ID NO:30) encoded by SEQ ID NO:29 has 
238 amino acid residues and is presented in Table IID using the one-letter amino acid code. 
The SignalP, Psort and/or Hydropathy profile for NOVl lb predict that this sequence has a 
signal peptide and is likely to be localized extracellularly with a certainty of 0.5374, as 
expected by a protein similar to the Clq cQnq)lCTient component In other embodiments, 
NOVl lb is also likely to be localized to the microbody (peroxisome) with a certainty of 
0.1199, to the endoplasmic reticulum (membrane) wilh a certainty of 0.1000, and to the 
endoplasmic reticulum Oumen) with a certainty of 0.1000. The most likely cleavage site for 
NOVllb is between positions 15 and 16: VHS-SR. 



Table IID. Encoded NOVllb protein sequence (SEQ ID NO:30). 



MVIilLVAIPLLVHSMGPAHmoSROTMVCD^ 

KBTCPMPGVYFFAYHVLMRGGDGTSMWADUSKNGQVRASAIAQDADQNYDYASNSVILHLDVGDEVFIKLDG 
GKVHGGNTMKYSTFSGFIIYPD 4:xivuu« 



A search of sequence databases reveals that the NOVl lb amino acid sequence has 184 
of 258 amino acid residues (71%) identical to, and 198 of 258 amino add residues (76%) 
similar to, the 258 amino add residue Clq-related fector precursor protein fiom Homo siq>iens 
(075973) (E = 7.1 e""). Public amino add databases include the GenBank databases, 
SwissProt, PDB and PIR. 

NOVl lb is ejqpressed m at least some of the following tissues: adrenal gland, bone 
marrow, brain - amygdala, brain - ceretoeUum, brain - hippocampus, brain - substantia nigra, 
brain - thalamus, brain -whole, fetal brain, fetal kidney, fetal Uver, fetal hmg, heart, kidney, 
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lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, 
uterus, rigjit cerebellum. This information was derived by determining the tissue sources of the 
sequences that were included in the invention including but not limited to SeqCalling sources. 
Public EST sources. Literature sources, and/or RACE sources. 



The disclosed NOVl la polypeptide has homology to the amino acid sequences shown 
intiie BLASTP data listed in Table HE. 



Table. HE. BLAST results for NOVlla 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


Ptnr: SWISSPROT-ACC: 
075973 


Clq-related 
factor precursor 
- Homo sapiens 


258 


184/258 
(71%) 


198/258 
(76%) 


9.1e-91 


ptnr:SWISSPROT- 
ACC:088992 


Clq-related 
factor precursor 
- Mus mus cuius 


258 


156/216 
(72%) 


166/216 
(76%) 


1.8e-78 


ptnrrSWISSPROT- 
ACC:Q9£SN4 


Gliacolin 
precursor - Mus 
mus cuius 


155 


153/209 
(73%) 


165/209 
(78%) 


1.3e-77 


ptnr:SWISSPROT- 
ACC:P02746 


Complement Clq 
subcomponent 


251 


90/239 
(37%) 


124/239 
(51%) 


l,3e-29 


ptnr : TREMBLNEW- 
ACC:AAH08983 


COMPLEMENT 
COMPONENT 1 


253 


90/239 
(37%) 


124/239 
(51%) 


1.3e-29 



The homology between these and other sequences is shown graphically in the 
ClustaiW analysis shown in Table 1 IF. In the ClustalW alignment of the NOVl 1 protein, i 
well as all olher ClustalW analyses herein, the black outlined amino acid residues indicate 
regions of conserved sequence regions that may be required to preserve structural or 
functional properties), whereas non-highlighted amino acid residues are less conserved and 
can potentiaUy be altered to a much broader extent without altering protein structure or 
function. 



Table IIR ClustalW Analysis of NOVll 

1) NOVlla (SEQ ID NO: 28) 

2) NOVllb (SEQ ID NO: 30) 

3) ptnr: Clq-related factor precursor - Homo sapiens (SEQ id NO: 77) 

4) ptnr: Clq-related factor precursor - Mus musculus (SEQ id N0:78) 

5) ptnr: Gliacolin precursor - Mua musculus (SEQ id NO: 79) 

6) ptnr: Coaiplement Clq subcomponent (SEQ ID NO: 80) 
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Tables llE-llFlistthedomaindescriptionsftomDOMAINanalysisresultsagaii^ 
NOVll. Tbis indicates that the NOVll sequence has properties similar to (hose of olher 
proteins known to contain this domain. 



Table HE, Domaui Analysis of NOVll 



part Of full len^h proJeiS th«f 2°''^'^/'' ^° complement Clq. When 

tuiBour necrosis factor. (SEQ id NO loJi ''^ 
CD-Length = 132 residues, 99.2% aligned 
score - 113 bits (283), Expect - iJ^T 



Query: 108 ^^X^X^-«KPHEO^V.H.0Dy^^^ 

Query: 166 '^^fADU««CQmSAIAQn^« 

Sb:Jct: 60 -<^KVSX«K.eXQVH«ECDKVOK<^i«.iioaAiiJ^^ ,,3 

Query: 225 NKYSTFSGFIIYPD 238 

Sbjct: 119 EVDSTFSGFLLFPD 132 



Table IIF. Domain Analysis of NOVll 

CD-tength = 125 reslduesf'ioo:^ ^° 
Score - 102 bits (253), Expect - Se^sf 



Query: Hi ^-^^'^'^^^O.vv^^ 

MTMRSTRPPAPGQPVIPDEVLYNQ<KHYDPATGKETCPVPGLmWEH^SSK--4i^ 57 
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Query: 
Sbjct: 



Query 
Sbjct 



170 MWADI«KNGQVRASAIAQDAI)QNYDyASNSVILHLDVGDEVFIKLDGGKVHG--GNTNKY 227 

+ 11+11 I +1 III +1 I II I+++II + +1 I + 
58 VCVSUWNGVPVMSPCDEYAKGTYQVASGGAVLQUIQGDRVWLBLDDKQTNGLLGGEGVH 117 



228 STFSGFII 235 

I im++ 

118 SVFSGFLL 125 



The first component of complemait system is a calcium-dependent complex of the 3 
subcomponents Clq, Clr, and Cls. Subcomponent Clq binds to immunoglobulin complexes 
with resulting serial activation of Clr (enzyme), Cls (proenzyme) and the other 8 components 
of complement. It contains collagen Uke domains. It has been shown that fibronectin binds to 
Clq in the same manner that it binds coUagen. A major function of the fibronectins is in the 
adhesion of cells to extiacellular materials such as solid substrata and matrices. Because 
fibronectin stimulates endocytosis and promotes the clearance of particulate material fiom the 
circulation, the results suggest that fibronectin functions in the clearance of Clq-coated 
material such as immune complexes or ceUular debris. Many examples of deficiencies of Clq 
have been reported, most of them associated with systemic lupus erythematosus or 
glomerulonephritis. 

The complement system plays a paradoxical role in the development and expression of 
autoimmunity in humans. The activation of complement in SLE contributes to tissue injury. In 
contrast, inherited deficiency of classic pathway components, particularly Clq, is probably 
associated with tiie development of SLE. This leads to the hypothesis that a physiologic action 
of the early part of the classic pathway protects against the development of SLE and impUes 
that Clq may play a key role in this respect Clq-deficient (Clqa-/-) mice have been shown to 
have increased mortaHty and higjher titers of autoantibodies, compared with stram-matched 
controls. Of the Clqa-/- mice, 25% have been shown to have glomerulonephritis wifli immune 
deposits and multiple apoptotic ceU bodies. Among mice without glomerulonephritis, there 
were significantly greater numbers of glomerular apoptotic bodies in Clq-deficient mice 
compared with contirols. The phenotype associated with Clq deficiency was modified by 
background genes. These findings are compatible with the hypothesis fliat Clq deficiency 
causes autoimmunity by impairment of the clearance of apoptotic cells. 

The Clq-related fector is a recently discovered protein which has homology to Clq. 
Since this is a relatively new discovery, very little is known about its fimction. But conclusions 
could clearly be derived fix)m it expression pattern and it homology to Clq. Based on its 
expression pattern it has been suggested that this protein may be involved in motor function. 
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tie ftmcaon. of Clq ha. been described above and indole role m btadi-g to tonmooglobuBn 
«>mplexes, ceU adhesion, autoirnnmily and apoptosis. among oUieK. 

n.e disclosed NOVI I nucleic ^ otO, i„™,don «KodiDg a Clq-rebted ftctor-Hko 
protem mclude. «hen«>I.io acid whoso ,e,„ence is pnmded in Tabl. UA. JlCoraftagmffla 
thereof: TT,ei„venMonatoincl«desa,nn..n.orvarian.nncl«o«idanyofwh„seb 

be changed from dreoo^spondingbasoaho™ in TablellAorllCwhilesaUencodinga 
pn.tem to, maintain, itt Clq-pelated fiotor-lilce «>dviaes and phj^ological limctions. or a 

fiagm«Uofsuoham.ol«c«,a lie ta»«fionftatt«rinctad«m«Wo acids whose s«^ 
are complemartaiy to flK^jnst described, inchulingnncleio add fiagmena fta. .,. 
complen»n*yto«.yof*enucldcacidsj«stdeacrib«l The invention addiSondly include, 
nucleu, acids orn^adc «=id tagmeBs, or compI«nen.s fte,«o, whose sdnchires inch* 
d»mcal modific«ions. Snohmodifica«onamcl«b.bywayof«,nlimi<ing«campl. 
nMdtfedbasai, and nucWc acids whose s>«B-ph«ph«. backbones a,^ modified or' 
d=riv.ttz«l Ik«»n«Bficationsa«carriedou,a,leas,inpar,toed>anceftechcmical 
sa,ili.yofd«modifiodnncldcadd.suAd«a»yn«yb..sed.ibr example, as audse^ 
bmdmgn«=Wcacidsinft«^^Hea«onsi.asubiect b to mu«n, or varian, nucleic 
acuis, ««i lh«r complemaus, q, to about 29 peraatt of the bases may be so changed. 

The disclosed NOVnpr„,emof.heinven>ioninctodestheCl,«htedte„r.|iio 
pmlemwhosesequenceisprovidedtaTablolIBorUD. The inventioo also mchabs a 

mutant or variant prounn any of wiK« rerid^s may he chang«l aom a., co,,osp<»^ 

«s,d„e Shown in Table HB or nDwhibstOIencodingapr^emthatmaintainsitsClo- 
-la.odWlil«activi,i.sa.dph,siologic.liimc.ions,ora«^ ^. 

themw^t or vari««p,o.A,,ptoabont2<.p«oentof the r^idnesmay be so changed 
J»=I>«««i"'toM,yinfanMion.«pre^ 

»h.«i*»tor-lilcep,«.in.ndnnoWc.ciddisclos«lhe™sngg,st«^ 
nuyh«,m,p„r.ants,n^,.d/orphy.iol„gicalfimcdonscha.ac.^ 

TWb.^.h.nno,eicaoidsaMpn,.einsof.heinven.iona..nseMm 
lh.n^apphca.ion,«^as...sea,chtool.,*.s.inchKtos«^ 

«|do.caadorp».oinaiagnosdoand,orp™g^cma,ter.whe«iu.hepres»^ 
offtonml^oacdctheprotanaretohe assessed, as weu as potential d^ae 
ajpUc«io^snchas.h.folh™™g:fl,apr„tomtte™peu«c,fri,asmadmo,ec„led,n^ 
(m «>.««K^y.arge.(U,e^e.diagnos.io.drngtargedng,c,totoxicant.^^^ (i^, 
nncletoacid„s.Sdingene«».,pyfeenedeUve.y,ge„e ablation). andWacomp^ 
I«<»««mg,,asue regeneration in«.n,andinvivo(vi)biol„gicaldefens^ 

1 0O '-^-I' 
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The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. Based on the TaqMan data, the compositions of the present invention, will 
have efficacy for treatment of patients suffering fiom: cancer of the colon, kidney, ovary, skin 
5 and brain. Since it is over expressed in cell lines derived fix)m these tissues it can also be used 
as a diagnostic marker for cancer in these tissues. The expression of the novel gene of this 
invention upon activation of HUVEC and the homology of the novel protein of this invention 
to Clq may indicate that it is secreted by endothelial cells in areas of inflammtion where Thl 
cells are inflitrating the inflammation site such as Rheumatoid Arthritis and Inflammatory 
1 0 Bowel Disease. Based on its homology to Clq, the novel protein could be either pro- 
inflammatory activating the complement cascade and be a useful target for a monoclonal 
antibody to block this effect Alternatively, this protein may act as a competitor of Clq and so 
act to down regulate complement mediated damage of endothelial cells. In this case it could be 
used as a protein theix^eutic. IFN gamma also induces production of this protein by airway 
1 S epithelilial cell Imes NCI-H292 and dermal fibroblasts indicating again that it may play a role 
in Thl inflammatory diseases such as rheumatoid ar&ritis, multiple sclerosis, inflammatory 
bowel diseases and psoriasis and other diseases, disorders and conditions of the like. Because 
of its high homology to Clq-related £actor, this novel protein may also play a role in disorders 
of the nervous system involved in motor function. 
20 Based on its homology to Clq, the novel protein of invention may also play a role in 

the pathogenesis of systemic lupus erythematosus and glomerulonephritis and therefore could 
be used for detection and treatment of these diseases. Thus this protein may be involved in 
autoimmunity. Since the novel protein of invention has a Collagen triple helix repeat domain , 
it is likely that this protein may be involved in coUagen related disorders and processes such 
2S as but not limited to osteogenesis, rheumatoid arthritis and osteoarthritis. 

Finally, presence of somatotropin-like domain in the novel protein of invention 
suggests that it may have somatotropin (growth hormone) like function and behave as a 
growth hormone and be useful in control of growh and development/differentiation related 
functions such as but not Umited maturation, lactation and puberty. Because of the 
30 involvement of growth hormone in many difiEerent physiologic functions, the novel protein 
may be involved in causing osteoporosis, obesity, aging and reproductive malfunction and 
hence could be used in treatment and/or diagnosis of these disorders. 
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The NOVl 1 nucleic acid, or fragments thereof may further be useful in diagnostic 
appUcations. wherein the presence or amount of the nucleic acid or the protein are to be 
assessed. 

NOVl 1 nucleic acids and polypeptides are further useful in the generation of 
antibodies that bind immunospecifically to the novel substances of the invention for use in 
therapeutic or diagnostic methods. These antibodies may be generated according to mefliods 
known in tiie art, using prediction from hydrophobicity diarts, as described in flie "Anti- 
NOVX Antibodies" section below. For example Oie disclosed NOVl 1 protein have multiple 
hydrophilic regions, each of which can be used as an inununogen. In one embodiment, 
contemplated NOVl 1 qjitope is from about amino adds 20 to 120. In another embodiment, 
the comtemplated NOVl 1 epitope is from about amino acids 130 to 150. Infiirflier 
embodiments, the contemplated NOVll epitope is from about amino acids 170 to 210. or 
from about amino acids 220 to 240. This novel protein also has value in development of 
powerful assay system for functional analysis of various human disorders, which wiU help in 
understanding of pathology of the disease and development of new drug targets for various 
disorders. 

NOV12 

A disclosed N0V12 nucleic acid of 5895 nucleotides (also referred to as 
SC132340676_A) encoding an plexin-l-like protein is shown in Table I2A An open reading 
flame was idaitified beginning with an ATG initiation codon at nucleotides 77-79 and ending 
with a TGA codon at nucleotides 5798-5800. Tbe putative mihanslated regions are underhned 
and are upstieam from tiie initiation codon and downstream from the termination codon m 
Table 12A. The start and stop codons are in bold letters. 



Table 12A. NOV12 nucleotide sequence (SEQ ID NO:31). 



^^SS^™"^'^"^'^^'^'^^'=^<=^^^C°^CCTTCTCGGCCy.^^ 

^^^r^f'^'''''"^*^'^"^^"^<^^«^<^ACCCGCCGCCCAGCGTGCA^^ 

^I^^?^'^'''=*^'^'^''<^<=^«'^««AC'^ATGCCGCTAACCGCCTGCT 

^^^^^^^^^"''"^'^■''^'''^'''^'""•CTTCAAACTGGGTGA^ 

^r^^^^^S?''^"''^'^'''^'^'^^'''5CTCATTGCCGGGCCACCGGGCCaGGGCCAS 
^S2^™'''^*'''*''^'^*^'''^^^«^<=*^«^CaGCCGTCGGCTCATGGCC^ 

TCGCCTGMGCCGCCGGCGAGCflCTTCTTCACG 



iTCCAGTC 
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TaSATGACGACTTCTGCGGGCAGGACTTCAACCAGCCCCTGGGGGGCACAGTCACOlTTto 

GACAAGGATGATGGCCTGACCGCCGTGGCTGCCTATGACTATCGGGGCCGCACTGTGGTATTCGC^ 

CCGCATCCGCAAGATCCTGGTGGACCrCTCAAACCCCGGTGGCCGGCCTGCCCT^ 

AGGGCAGCCCCATCCTGCGAGACCTCGTCCTCAGCCCCAACCACCAGTACCTCTACGCCAT^^ 

CGGGTGCCTGTGGAGAGCTGTGTGCAGTACACGTCCTGTGAGCTGTGTCTGGGGTa 

TGTCCTGCACAGCATGTGCTCGCGGCGGGACGCCTGTGAGCGAGCAGACGAGCCCa 

AGTGTGTGCAGCTGACTGTGCAGCCCCGCAATGTGTCTGTCACCATGTCCCAGGTCC^ 

AACGTGCCTGACCTCTCAGCTGGaSWCAACTGCTOniTCGAGGAOT 

GATCCyVCTGCCGCrra«:CCTCaX:COGGGAGGTGGCGCCCATCACXK^^ 

AACTCTACCTAAAGTCCAAGGAGACAGGGAAGAAGTTTGCGTCTGTGGAOT 

TCGAGCTGCCTGTCCTGTGTCAACGGCTCCTTTCCCTGCaVCT^ 

TGACTGOGCCTTCCTGGAGGGCCGTGTCAACGTGTCTGAGGACTGCCCACAGATC^ 

CAGTGGGAGTGGTAAAACCCATttCCCTGGCOGOiaSGAACCT^ 

CrOTrCCA»TCCCGGGCAGCCCGGCCCGTGTCACX:GCCCTGCGCPTC^ 

GTACrrCCTAC«AGGGGAACX3ATGTCAGa3ACCTGCCAGTGAACCPG^ 

ACCCACAGAACATCCAGGCXSCACCPCTACAAGTGCCCGGCCCTGCGCGAGAfiCTGC^ 

CGCTTCGAGTGCGGATGGTGCGTGGCXXaVGCGCCGCTGCrrCCCTO 

GATGCACXSCGCGTCAOSGCAGCAGTCGCTGCACCGACCCa^ 

GCGGCACXKJGGCraVCTATCACAGGCGAGAACCTGGGCCTGCGATTCGAAGACGTGCGTCT 

GTGCTGTGCaGCCCTGTGGAGAGCGAGTACATCAGTGCGGAGCAGATCGTCTGTGAGATCXSGGGA^^^ 

TGCCCATGACGCCCTGGTGGAGGTGTGTGTGCGGGACTGCTCACCACaVCTACCGCGCCCT 

TCGTGACACaUVCCTTCrACCX3TGTGAGCCCCTCCa5TGGGCCTCTGTCAGGG^ 

CACCTGAACGCAGGaVGTGATGTGGCTGTGTCGGTCGGTGGCCGGCCCTGCTCCTT^^ 

TGAGATCCGGTGCCTGACACCCCCCGGGCAGAGCCCTGGCAGCGCTCCCATCATCATCAACATCAAC^ 

CCAACCCTGAGGTGAAGTACAACTACyiCCGAGGACCCCACCATCCTGAGGATCGACCCCGAGTGGAGCATC^ 

GGGACCCTCCTGACGGTCACAGGCACCAACCTGGCCACTGTCCGTGAACCCCGAATCCGGGCCAAGTATGGA^ 

GAGGGAGAACTGCCTGGTGTACAATGACACCACCATGGTATGCCGCGCCCCGTCTGTGGCCAACCCTGTG^ 

CAGAGCTGGGGGAGCGGCCGGATGAGCTGGGCTTCGTCATGGACAACGTGCGCTCCCTGCTTGTGCT 

TTCCTCTACTACCCTGACCCCGTACTGGAGCCACTCAGCCCCACTGGCCTGCTGGAGCTGAAGCCCAGCT 

CCTCAAGGGCCGGAACCTCTTGCCACCTGOVCCCGGCAACTCCCGACTCAACTACACGGTGCTCAT 

GTACCCTCACCGTGTCGGAGACGCAACTGCTGTGCGAGGCGCCCAACCTCACTGGGCAGCAG^ 

GGTGGCTTCGAGTTCTCGCCAGGGACACTGCAGGTGTACTCGGACAGCCTGCTGACGCTGCCTGCCATTGTGGGC^^^ 

CGGAGGCGGGGGTCTCCTGCTGCTGGTCATCGTGGCTGTGCTCATCGCCTACAAGCGCAAGTCACGAGATGCTG^^ 

CACTCAAGCGGCTGCAGCTCCAGATGGACAACCTGGAGTCCCGCGTGGCCCTCGAATGCAAGGAAGCCT 

CAGACAGACATCCACGAGCTGACCAATGACCTGGACGGTGCCGGCATCCCCTTCCTTGACTACCGGAC»TA^ 

GGTGCTCTTTCCTGGGATCGAGGACCACCCTGTGCTCAAGGAGATGGAGGTA«GGCCAATGTGGAGA^ 

TGTTCGGGCAGCTGCTGACCAAGAAGCACTTCCTGCTGACCTTCATCCGCACGCTGGAGGCACAGC^ 

CGCGACCGCGGGAATGTGGCCTCGCTCATCATGACGGCCCTGCAGGGCGAGATGGAATACGCCACAGGCGTG^ 

GCTGCTTTCCGACCTCATCGAGAAGAACCTGGAGAGCAAGAACCACCCCAAGCTGCTACTGCGCCGGCCaU^ 

TGGCAGAGAAGATGCTAACTAACTGGTTCACCTTCCTCTTGTATAAGTTCCTCAAGGAGTGCGCTGGGGAG 

ATGCTGTACTGCGCCATCAAGCAGCAGATGGAGAAGGGCCCCATTGAOSCCATCACGGGTGAGGCAC^ 

TGAGGACAAGCTCATCCGGCAGCAGATTGACTACAAGAGACPGACCCTGAACTGTGTGAACCCTGAGAAT^ 

CTGAGGTGCCGGTGAAGGGGCTGGACTGTGACACGGTCACCCAGGCaUlGGAGAAGCTGCT 

GTGCCCTACTCCCAGCGGCCCAAGGCCGCGGACATGGACCTGGAGTGGCGCCAGGGCCGCATGGCG^^ 

GGACGAGGACGTCACCACCAAGATTGAOUiCGATTGGAAGAGGCTGAACACACTGGCTCACTAC^ 

CCTCGGTGGCACTGGTGCCCAAGCAGACGTCCGCCTACAAOVTCTCCAACTCCT^ 

TACGAGAGCATGCTGCGCACGGCCAGCAGCCCCGACaGCCTGCGCTCGCG^ 

CGGCACCAAGCTGTGGCACCTGGTGAAGAACCACGACCACCTGGAa:AGCGTGAGGG^ 

CGGAGATCTACTTGACACGGCTACPGGCCACCAAGCAGGGCAaCTGCAGAA 

TTCAGCACGGCACACCGGGGCTCAGCCCTGCaK:TGGCCATCAAGTAC^^ 

^^^^^'^^^^'^^^^^^^^^^^^ 

TCAAGAACCCACAGTTTGTGTTCGACATTCACAAGAACAGCATCACGGACGCCT^ 

CAACTAC^AGAGCTGGGTGGAGAGGAGGTACTATGCAGACATOSCC^ 
CGTATCTGGCTGAGCAGTCCCGCCTGCACCTGAGCCAGTTCAACAGCATGAGCGCCTTGC^^ 
^^S^^^^^^'^^TGCAGATCCTGGCAGCCCTGGAGAAGGATGAG^^ 
GCTGGAGCAGGTGGTGGACACGATGGCCCTGAGCAGCTG AGCCCCAGCTGTGATCATCCAfiCATGATG 
AGCTGAGCAGGGACCGGGACAGCCCTCACCGCATGCGTGTGGAGTGTCCGGTGGT ' ' " 



In a search of pubUc sequence databases, the N0V12 nucleic acid sequence, located on 
chiomsome 8 has 2950 of 3362 bases (87%) identical to a pIexin-1 mRNA from Mus 
musculus, (GENBANK-ID: D86948) (E = 0.0). PubUc nucleotide databases include aU 
GenBank databases and the GeneSeq patent database. 
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The disclosed N0V12 polypeptide (SEQ ID NO:32) encoded by SEQ TD N0:31 has 

1 925 amino acid residues and is presented in Table 12B using the one-letter amino acid code. 
Signal P, Psort and/or Hydropathy results predict that N0V12 contains a signal peptide and is 
likely to be localized m the plasma membrane with a certainty of 0.6000. Ih other 
embodiments, N0V12 is likely to be localized to the Golgi body with a certainty of 0.4000. to 
the endoplasmic reticulum (membrane) wifli a certainty of 0. 1 000, or to the endoplasmic 
reticulum aumen) with a certainty of 0. 1 000. The most likely cleavage site for N0V12 is 
between positions 44 and 45: MWA-EA. 



Table 12B. Encoded NOV12 protein sequence (SEQ ID NO:32). 



^^^^^ 



lLAYESWAQEGSPI 
LDACERADEPQRFAA 



TPTFYRVSPSRGPLSGGTWIGIEGSHL 
IINRAQLTNPEVKYNYTEDPTILRIDPE 
^CRAPSVANPVRSPPELGERPDELGFV 



waotimdscstsehSsK?SS^S«w'''''^^™^2^™i«^^ 



A search of sequence databases reveals that the N0V12 ammo acid sequence has 1820 
of 1907 amino acid residues (95%) identical to. and 1859 of 1907 amino acid residues (97o/o) 
smular to. the 1 894 amino acid residue plem-l protein fiom Mus musculus (P70206) (E = 
0.0). PubUc amino acid databases include the GenBank databases, SwissProt, PDB and PIR. 

N0V12 is expressed in at least the Mowing tissues: whole organism, brain, testis 
trabecular Bone. ly„q,h. genninal center B cells. M addition, N0V12 is predicted to be 
expressed in the following tissues because of the expression pattern of (GENBANK-ID- 
acc:AI255 192) a closely related plexin-l homolog in species Mus musculus: brain, testis 

The disclosedNOV12polypeptidehas homology to the amino acid sequences shown 
m the BLASTP data listed in Table 12C. 
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Table 12C. BLAST results for NOV12 


Gene Index/ 
Identifier 


Protein/ Organism 


(aa) 


Identitv 

(%) 


(%) 




Ptnr:SPTREMBL- 
ACC:F70206 


PLEXIN 1 > Mus 
musculus 


1894 


1820/1907 
(95%) 


1859/1907 


0.0 


ptnr:SPTREMBL- 
ACC : Q9u Jw2 


NOV/PLEXIN-Al 
PROTEIN — Homo 
sapiens 


1754 


1743/1762 
(98%) 


1746/1762 
(99%) 


0.0 


ptnr ; SPTREMBL- 
ACC:Q91823 


PLEXIN PRECORSOR 
- Xenopus laevls 


1905 


1603/1893 
(84%) 


1730/1893 
(91%) 


0.0 


ptnr: SWISS PROT- 
ACC:P51805 


Plexin A3 
precursor (Plexin 
4) 


1871 


1252/1874 
(66%) 


1483/1874 
(79%) 


0.0 


ptnriSPTREMBL- 
ACC:P70208 


PLEXIN 3 - Mus 
musculus 


1872 


1245/1874 
(66%) 


1478/1874 
(78%) 


0.0 



The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table 12D. In the ClustalW alignment of the N0V12 protein, as 
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate 
regions of conserved sequence regions that may be required to preserve structural or 
functional properties), whereas non-highlighted amino acid residues are less conserved and 
can potentially be altered to a much broader extent vnthout altering protein structure or 
function. 



1) 


N0V12 


2) 


ptnr: 


3) 


ptnr: 


4) 


ptnr: 


5) 


ptnr: 


6) 






N0V12 




P70206 




Q90IR2 




Q91B23 




psieos 




M0V12 




r7Q206 




Q9UZQ2 




Q91823 




PS1805 




M0V12 




P70206 




Q9U1W2 




091623 




psiaos 




Kavi2 




P70206 




Q9UZVI2 




Q91823 




P51805 



Table 12D. ClustalW Analysis of NOV12 

(SEQ ID NO: 32) 
PLEXIN 1 - Mus musculus (SEQ ID NO: 81) 
NOV/PLEXIN-Al PROTEIN - Homo sapiens CSEQ ID NO: 82) 
PLEXIN PRECURSOR - Xenopus laevis (SEQ ID NO: 83) 
Plexin A3 precursor (Plexin 4) (SEQ ID NO:84) 



MMLTPAGPEHRGPRPQPAMPEPPRSLQVLLLI 




VYVGAV JKI yKLSOjLTLLKAHVTGPVv:L.Jb:KC^^ 
7YVGAVgRIYKLSGSLTLLP.^HVTG?VEL.SF,KCYFFPSVQSCPHGLc|rtS^^^^^ 
'/YVGAVlJpjYKLSr|LTLLfLHHVTG?VEr|KKCYPPF3VQSCPHGL(^ 
VYVGPmr^IYKLJjgLTLLH^ 



,LLLDYA/-0?,RLLACGSASQG1CQFLK 



160 
140 
120 
135 
124 



r.rnr.FKi.GF. fh hr ke h y t '2? .-.i- 



240 
220 
200 



trJSSQLKiPSDTLSKFP/Vfc'DIYYVYSFRSEQFVYYLTLQLDTC'LTSPDArtGEHFFTSKiVRLCV.ihPKn*^ 
F.t-VSSQLKIPSDTLSKFPAFDlYYVYSFRSEOry/YYLTLQLOTQLTSFDAAGEHFFTSKIVRLCvSr.PKFYSYVE- 
Ty^;S0!.KTP^.PTI■SKTPAF^■7YYVYr^FRSR0FVYYl■TI.0^DTC>T.T?;PPAACEHFFT^KrVRT^^^ 



320 
300 
280 
160 
282 
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N0V12 
P70206 

Q91823 
P51805 SI 



N0V12 

P70206 

Q9an«2 

Q91823 

P5180S 

N0\a2 

P70206 

Q9UIW2 

091823 

P5I805 

NQV12 

P70206 

Q9niH2 

Q91823 

P51805 

K0V12 
P70206 
Q9UIW2 
Q91823 



PCT/USOl/48922 



?:QAGVEYRLVQDAYLSRPc|^.IJ.I)LGIJ^D£2vXFTVrAQ^^^^^^ 
i.lOA^YRI./nn.YT..PPr!3^t.|or.nTA.nEnVKFTVr^^^ 



400 
380 
360 
160 
362 



^SLPKLLSKELGClJiPLOIDDDFCGQC.FSoPLGGTVTIEGTFLFVOKSDGLTAVMVm 



480 
460 
440 

_ 160 
[iQmsg^l^ 442 




|g f^p|Hiax|Fv\^iSQ|Q]p;E^ 




iDQHVVKLYLKSKSTGKKKASVDFwTSoSVHQit^ 



P51805 iLbfllJmApgiH 



719 
695 
675 
160 




K0V12 
P70206 
Q9UIW2 
Q91823 

P51805 OllN| 



'TNT| 1069 



dtt:^'crapsM{ 



•>^^- a^v^FPKIr,F:RFr.F!j-Fi5MlS^Fa^JA^^g^,FLYYP^PVLRPI■SPTGI.L T^^r.. 




1197 
1172 
1152 
160 



|H|^ARS|NR^|TBjQB|sEggG|^|^BG|i^gg|| 1149 



i/PGQHI -v^TVfl^.GGFE FS PGT LQVY 3 DS L LT L ?A 1 VG 1 GGGQ , 
LTGOHKVTVPAGGFE FS FOJlQVYSDSLLTLPAIVGIGGGGC 
t TGOKKVTVR AGGFR FS PGTrOVYSPj^ I.T.TI. PA :vr,rGar,r,r 



1277 
1252 
1232 
— 160 
1229 



NOV12 
P70206 
Q9UIII2 
Q91823 

psieos nrniflAjri 
Mavi2 

P70206 
Q90IH2 
Q91823 
P51805 

KQVX2 
P70206 
Q9UIH2 
Q91623 
P51805 



-AYKRKSRDADRTLKRLOLQMrf I. 



LHiiiIVAVUWKRKSF.n..>nRTi:.^ 



.EDHPVLKEMEVO^^^EKSLTLVGQLLTKKHFLLTFIRTLEAQkS 

edhpvlkemevq;^jJ-/eksltlfgqlltkkhflltfirtleaqr3 

F.DKPVTKRMF.vn/i!?^./r5<rc;T.TT t^rmr.r.Ti^f^wFr.LTFTPTI.EAOHs 



1357 
1332 
1312 
160 
1309 
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5 
10 
15 
20 
25 
30 
35 



K0V12 

P70206 

Q901W2 

091623 

PS180S 

Nom 

P70206 
Q9U1W2 
091823 
P5180S 

HQV12 

F70206 

Q9UZff2 

091823 

P51805 

N0V12 
P70206 
Q9U1W2 
Q91823 
PS1B05 



N0V12 
P 70206 
Q9UZW2 
091823 
P51805 



iRQQIDVKTLTi; 
ERQQIDYKTLTL 




1677 
1651 
1631 

EI^QSBEBlAEnniQNDI 1628 



'.'H LVKM}lDHLlAlREGDRGSKr-r/SE I VLTRLLATK^gl' LOKFVDULFET I FSTAHRGL^ALPL.a I KVHFDFl.Ci-'. .AL'KH'-'I li 
.;HLVK!rHDHLDQREGDRGSKl.r;SEIYLTRLIATK(arLQKFVDDLFETIFSTA!lRG5ALPLHlKYHFD? 
-JHLVrlI^4PH^Pr»RKGr»R^SK^WSFJY^.TRT■ ^^mT■^LpKF\Tr<l■FRTIFSTAl^Sa'=;AT.PT.AlKY 



1757 
1730 
1710 
160 




1925 
1894 
1754 

160 

i5I@SD| 1871 



Tables 12E-12N list the domain descriptions jfrom DOMAIN analysis results against 
N0V12. This indicates that the N0V12 sequence has properties similar to those of other 
proteins known to contain this domairL 



40 



Table 12E. Domain Analysis of NOyi2 

gnl I Smart I sioart00630. Sema, semaphorin domain (SEQ ID NO: 113) 
CD-Length = 430 residues, 100.0% aligned 
Score « 242 bits (618), Expect - le-64 





Query: 


69 


45 


Sbjct: 


1 




Query: 


129 




Sbjct: 


57 


50 


Query: 


187 




Sbjct: 


116 


55 


Query: 


245 


Sbjct: 


162 




Query: 


305 


60 


Sbjct: 


209 




Query: 


354 




Sbjct: 


260 



LTHLVVHEQTGEVYVGAVNRIYKLSGKLTLL^VTGPVEDNEKCYPPPSVQSCPHGLGS 
I \ I +1111 ll+l II II lltl + I I 

I^LLLDEDKGTLWGARNRLYVLSliNI,ISEAEVKTGPVLSSPDCEEC--VSKGKDPP-- 

TDNVNK-LLLLDYAANMiLACGS-ASQGICQFIJlLDDLFKLGEPHHRKEHYLSSVQEAGS 
li II IMII 1+ II 11+ I I +1+ +1+1+11 + 

TDCVNFIRLLLDYNADHLLVCGTNAFQPVCRLINLGNLDRL-EVGRESGRGRCPFDPQHN 

MAGVLIAGPPGQGQAKLFVGTPID--GKSEYFPTLSSRRLMANEEDADMFGFVYQDEFVS 

11+ I +I+III II 11+ I 
STAVLVDG ELYVGTVADFSGSDPAIYRSLSVRRLKGTSG PSLRTVL 



128 



56 



186 



115 



244 



161 



SQLKIPSDTLSKFPAFDIYYVYSFRSEQFVYYLTLQLDTQLTSPDAAGEHFFTSKIVRLC 304 

+ + + +11+1 I ni+ + 

YDSRWLN EPNFVYAFESGDFVYF- 



1 I++ l+l 

— FFRETAVEDENCGKAWSRVARVC 208 



VDD PKFYSYVEFPIGC EQAGVEYRLVQDAYLSRPGRALAHQLGLAEDED 353 

+1 1+ I+++ +1 + + +1 i+i , ^, ^. 

KNDVGGPRSLSKKWTSFLKARLECSVPGEFPFYFNELQAAFLLPAG SESDD 259 

VLFTVFAQGQKNRVKPPKESALCLFTLRAIKEKlKERIQSCYRGEGiCLSL PWLLNK 409 

11+ 11+ I li+l l+l 1 I + I I + + 

VLYGVFSTS SNPIPGSAVCAFSLSDINAVFNEPFKECETGNSQWLPYPRGLVPFPR 315 
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5 Sbjct: 316 PGTCPm.pi^SKDLPDDVI«Pi^HPI^,SWQP^,4ii;4Ti^^ 



GQDFNQPLGGTVTIEGTPLF7— DKDDGLTAVAA- 



Y 458 



Query: 459 
Sbjct: 376 



-TSIAVDRVRT 375 



Table 12P. Domain Analysis of NOV12 

SgSSfSli^L^^fr l^^ occurs in 



proteins, some of which functionT^ L^fif f transmembrane 
guidance. Sema domains aS occur L thf^!!^^^ ^^^^^^ ^^"^^ 

receptor. (SEQ id N0:114) hepatocyte growth factor 

CD-Length « 433 residues, 99.5% aligned 
Score - 171 bits (432), Expect « 5e-43 



Query: 69 
Sbjct: 1 

Query: 125 

Sbjct: 57 

Query: 183 

Sbjct: 114 

Query: 243 

Sbjct: 160 

Query: 303 

Sbjct: 209 

Query: 350 

Sbjct: 260 

Query: 408 

Sbjct: 316 

Query: 458 

Sbjct: 376 



BWLLI^KDRGRLYV<aRNRVYv™LSKVtNiKTGWP^SciT^^^^^ 
---LTEC™mviKi.VNDTHLWCGT™CTLXHi<.i^^^ 
PX^TTSVLVOC ^,,30^,, FSGKOPSxWsaisi^XK^Hi-. 



«v,M«««i^wtto— 159 
LCVDDPKFySYVEFPIGC EQAGVEYRLVQDAYLSRPGRAIAHQLQiA 349 

YDVRCHTyv..GTR30RXRKXLV^^^^^ SIX 
GOOQX,a^n^XOOGKV-r^OVVLSRSSSASVZ.VV^i^i,p^i^^^^ ^3^ 



^.v x^vi. vuluain ifuiaiysis orNOVl2 

gnl|Pfaml pfain01833 . tig. IPT/TTr rt«,n=< 
in cell surface receptors such as M^t f ' ^^^^ domains are found 
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Query: 983 PTFYRVSPSRGPLSGGTWIGIEGSHLNAGSDVAVSVGGRPCSFSWSRRNSREIRCLTPPG 1042 

I +111111111111 IK) +1 1+ K II I + + 4) I ,,, 

Sbjct : 1 PVITSlSPSSGPLSGGTEITITGSNIiGSGEDlKVTPGGTECDV— VSQEASQIVCKTPPY 58 

Query: 1043 QSPGSAPIIININRAQLTNPEVKyNYT 1069 

+ I 1+ ++++ I++ 1+1 
Sbjct: 59 ANGGPQPVTVSLDGGGLSSSPVTFTYV 85 



Table 12H. Domain Analysis of NOV12 

gnl|Pfamipfam01833. TIG, IPT/TIG domain. This family consists of a 

domain that has an immunoglobulin like fold. These domains are found 

in cell surface receptors such as Met and Ron as well as in 

intracellular transcription factors where it is involved in DHA 

binding. (SEQ ID NO: 115) 

CD-Length « 85 residues, 100.0% aligned 

Score « 60.1 bits (144), Expect le-09 



Query : 886 PKILKLSPETGPRQGGTRLTITGENLGLRFEDVRLGVRVGKVLCSPVESEYISAEQIVCE 94 5 

I I +11 +11 III +1111 ill + I I I I I 
Sb j ct : 1 PVITSISPSSGPLSGGTEITITGSNLGS GEDIKVTFGGTECDWSQEA SQIVCK 54 

Query: 94 6 IGDASSVRAHDALVEVCVRDCSPHYRALSPKRFTFV 981 

ow. cc I + I II ll + l 

Sbjct: 55 TPPYANGGPQPVTVSLDGGGLSS SPVTFTYV 85 



Table 121. Domain Analysis of NOV12 

gnl|PfamipfamQ1833, TIG, IPT/TIG domain. This family consists of a 

domain that has an immunoglobulin like fold. These domains are found 

in cell surface receptors such as Met and Ron as well as in 

intracellular transcription factors where it is involved in DMA 

binding. (SEQ ID NO: 115) 

CD-Length = 85 residues, 100.0% aligned 

Score = 46.6 bits (109), Expect « le-05 



Query: 1173 PVLEPLSPTGLLELKPSSPLILKGRNLLPPAPGNSRLNYTVLIGSTPCTLT-VSETQLLC 1231 

+1 1+ 1 + + + I I I I + I I II + 

Sbjct: 1 PVITSISPSSG-PLSGGTEITITGSUL GSGEDIKVTFGGTECDWSQEASQIVC 53 

Query: 1232 EAPNLTGQH KVTVRAGGFEFSPGTLQVY 1259 

+1 I++ II II I 

Sbjct: 54 KTPPYANGGPQPVTVSLDGGGLSSSPVTPTYV 85 



Table 12J. Domain Analysis of NOV12 

So^^'^NOrmf^ ig-liJce, plexins, transcription factors 

CD-Length = 93 residues, 100.0% aligned 
Score - 70.9 bits (172), Expect » 6e-13 



Query: 885 DPKILKLSPETGPRQGGTRLTITGENLGLRFEDVRLGVRVGKVLCSPVESEYISAEQIVC 944 

' II I 1 + 1+ l + ll I + MI + II++I+ I III 

Sbjct: 1 DPVITRISPNSGPLSGGTRITLCGKNLDS-ISWFVEVGVGEVPCTFLPSDV-SQTAIVC 58 
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Query: 945 EIGDASSVRAHDALVEVCVRDCSPHYRALSPKRITFV 981 PCT/USOl/48922 
Sbjct: 59 KTP-PYHNIPGSVmVEVGLRNGGVPG-EPSPrryi 93 



Table 12K Domain Analysis of NOV12 

gnllPfamlDfammil^?, piexin repeat, Plexin reneat A ^ ■ ^ 

function of the repeat is unknown. Three coDle<! «f hh5 !. 
found Plexin. Two copies of the r^plat are ?o.!nH f ^^''^P^^^ 

CD-Length « 48 residues, 100.0% aligned 
Score = 59.3 bits (142), Expect = 2e-09 



Query; 532 



NCSQHTSCGSCLSAPDPGCGWCPSRKRCTRIfiECSR-^-GEGWS 



48 



Table 12L. Domain Analysis of NOV12 

gnl|Pfaml pfam01437 . Plexin reoeat pi*»v^« ^ * 

Met receptor coniaiL ^ ^^^1-^^^^^ /^k' °^ ""^^ '^P^^t. The 

Shows 6 conserved c^teine resiS It "^T^"' '"'^^ alignment 
dlsulphide bridges."^ (SS ID NO^!l) ^^'^ conserved 

CD-Length - 48 residues, 100.0% aligned 
Score - 53.5 bits (127), Expect - iH? 



Query: 681 



NCSVHQSSCLSCWGSFP-CHWCKYiyiVCT^ 
Sbjct: 1 NCSQHTS-CGSCLSAPDPGi<^ipsiKRiiKL-E^:RGi^SQSciii 



729 
48 



Table 12M. Domain Analysis of NOV12 



function Of the repeat is un^^ extracellular receptors. The 
found Plexin. Two coge^ orSe^^nl^r^ copies of the repeat are 
A related C. elegans protefn cLf^f / mahogany protein. 

Met receptor con?aiLTSingle copt^f'^! IT^ "P^^^' 
shows 6 conserved cysteine residue tt repeat. The Pfam alignment 
dlsulphide bridges."^ ID S u7,^^ conserved 

aclJ^'*'*?*;",'*^ 89. 6% "aligned 
Score - 46.2 bits (108), Expect = 2e-05 
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Query: 835 RESCGLCLKADPRFEOSWCYAERRCSLRHHCAADTPASWMHA^ 883 

111 II I 1 III! -f +11+ I + I 

Sbjct: 5 HTSCGSCLSA-PDPGCGWCPSRKRCTRLEEC SRGEGWSQSQETC 47 



Table 12N. Domain Analysis of NOV12 

qnl I Smart I smart004 23 , PSI, domain found in Plexins, Semaphorins and 

Integrins (SEQ ID NO: 118) 

CD- Length = 47 residues, 89.4% aligned 

Score = 44.3 bits (103), Expect « 6e-05 



Query: 833 ALRESCGLCLKADPRFECGWCVAERRCSLRHHCAADTPASWMHA 876 

+ II 11 I +. I II ++ 11+ I + +1 
Sbjct: 3 SAYTSCSCCLLARDPY-CAHCSSQGRCTSGERCDS-LRQNWSSG 44 

Plexin is a type I membrane protein which was identified in Xenopus nervous system 
by hybridoma technique. Molecular cloning studies demonstrated that the extracellular 
segment of the plexin protein possesses three internal repeats of cysteine cluster which are 
homologous to the cysteine-rich domain of the c-met proto-oncogene protein product. A cell 
aggregation test revealed that the plexin protein mediated cell adhesion via a homophilic 
binding mechanism, in the presence of calcium ions. Plexin was expressed in the neuronal 
elements composing particular neuron circuits in Xenopus CNS and PNS. These findings 
indicate that plexin is a new member of the Ca(2+)-dependent cell adhesion molecules, and 
suggest that the molecule plays an important role in neuronal cell contact and neuron network 
formation. 

In the developing nervous system axons navigate with great precision over laige 
distances to reach their target areas. Chemorepulsive signals such as the semaphorins play an 
essential role in this process. The effects of one of these repulsive cues, semaphorin 3A 
(Sema3 A), are mediated by the membrane protein neuropilin-l (Npn-1). Recent work has 
shown that neuropilin-l is essential but not sufficient to form functional Sema3A receptors 
and indicates that additional components are required to transduce signals &om the cell surface 
to the cytoskeleton. Members of the plexin family interact with the neuropilins and act as co- 
receptors for Sema3 A. Neuropilin/plexin mteraction restricts the binding specificity of 
neuropilin-l and allows the receptor complex to discriminate between two different 
semaphorins. Deletion of the highly conserved cytoplasmic domain of Plexin-Al or -A2 
creates a dominant negative Sema3 A receptor that renders s^sory axons resistant to the 
repulsive effects of Sema3A when expressed in sensory ganglia. These data suggest that 
functional semaphorin receptors contain plexins as signal-transducing and neuropilins as 
ligand-binding subunits. 
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Physiologic SEMA3A receptors consist of NRPl/PLXNl complexes. Two 
semaphorin-bindLng proteins, plcxin-1 (PLXNl) and neuropilin-1 (NRPl; 602069). foim a 
stable complex. While SEMA3A binding to NRPl does not alter nomieuional cell 
morphology. SEMA3A interaction with NRPl/PLXNl complexes induces adherent cells to 
round up. Expression of a dominant-negative PLXNl in sensory neurons blocked SBV1A3A- 
induced growth cone collapse. SEMA3A treatment led to fee redistribution of growth cone 
NRPl and PLXNl into clusters. 

nie sanaphorin family of proteins constitute one of the major cues for axonal 
guidance. lUeprotolypic member of this fimily is SemaSA, previously designated semD/m or 
collapsin-1 . Sema3 A acts as a diffiisible. i^ulsive guidance cue in vivo for the peripheral 
projections of embryonic dorsal root ganglion neurons. Sema3A binds with high affinity to 
neuiopilin-1 on growth cone filopodial tips. Although neuropilin-1 is required for Sema3A 
action, it is incapable of transmitting a SemaSA signal to the growth cone interior. Instead, the 
Sema3A^eurt,pilin-l complex interacts with another transmembrane protein, plexin. on the 
surfece of growth cones. Certain semaphorins, other than SemaSA. can bind directly to 
plexins. The intracelhilar domain of plexm is responsible for initiating the signal transduction 
cascade leading to growth cone collapse, axon repulsion, or growfli cone turning. This 
intraceUular cascade involves the monomeric G-protein, Racl. and a family of neuronal 
proteins, the CRMPs. Racl is likely to be involved in semaphorin-induced rean^gements of 
Ihe actin cytoskeleton, but how plexin controls Racl activity is not known. Vertebrate CRMPs 
ar« homologous to the Caenorhabditis elegans unc-33 protein, which is required for proper 
axon morphology in worms. CRMPs are essential for SemaSA-induced, neuropilin-plexin- 
mediated growth cone coUapse. but the molecular interactions of growth cone CRMPs are not 
weU defined. Mechanistic aspects of plexin-based signaling for semaphorin guidance cues 
may have inq,Ucations for other axon guidance events and for the basis of gmwlh cone 
motility. 

In Drosophila, plexin A is a functional receptor for semaphorin-l a. Hie human plexin 
gene femily comprises at least nine members in four subfimilies. Plexin-Bl is a receptor for 

the transmembr^e semaphorin Sema4D (CDIOO). andpIexin-Cl is arecq,tor for the GPI- 
anchored semaphorin Sema7A (Sema-Kl). Secreted (class 3) semaphorins do not bind directly 
toplexms. butraflierplexins associate with neuropilins, corecq,tors for these semaphorins 
Plexms are widely expressed: in neurons, the expression ofatnmcatedpl«^^^^ 
blocks axonr^ionbySemaSA. The cytoplasmic domain of plexins associates with a 
tyrosme kmase activity. Plexins may also act as Ugands mediating r^ulsion in q,ithelial cells 
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in vitro. Thus, plexins are receptors for multiple (and perhaps all) classes of sem^horins, 
either alone or in combination with neuropilins, and trigger a novel signal transduction 
pathway controlling cell repulsion. 

la addition, recent studies have identified semaphorins and their receptors as putative 
molecular cues mvolved in olfactory pathfinding, plasticity and regeneration. The semaphorins 
comprise a large family of secreted and transmembrane axon guidance protems, being either 
repulsive or attractive in nature. Neuropilins were shown to serve as receptors for secreted 
class 3 semaphorins, whereas members of the plexin family are receptors for class 1 and V 
(viral) semq)horins. 

The disclosed N0V12 nucleic acid of the invention encoding a Plexin-l-like protein 
includes the nucleic acid whose sequence is provided in Table 12A or a fragment thereof. The 
invention also includes a mutant or variant nucleic acid any of whose bases may be changed 
from the corresponding base shown in Table 12A while still encoding a protein that maintains 
its Plexin-l-like activities and physiological fimctions, or a fragment of such a nucleic acid 
The invention further includes nucleic acids whose sequences are complementary to those just 
described, includmg nucleic acid fragments that are complementary to any of the nucleic acids 
jxist described. The invention additionally includes nucleic acids or nucleic acid fragments, or 
complements thereto, whose structures include chemical modifications. Such modifications 
include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar 
phosphate backbones are modified or derivatized. These modifications are carried out at least 
in part to enhance the chemical stability of the modified nucleic acid, such that they may be 
used, for example, as antisense binding nucleic acids in ther^eutic applications m a subject 
In the mutant or variant nucleic acids, and their complements, up to about 29 percent of the 
bases may be so changed. 

The disclosed N0V12 protein of the invention includes the Plexin-l-like protem whose 
sequence is provided in Table 12B. The invention also includes a mutant or variant protein 
any of whose residues may be changed from the conresponding residue shown in Table 12B, 
while still encoding a protein that maintains its Plexin-l-like activities and physiological 
functions, or a fimctional fiagment thereof In the mutant or variant protein, up to about 29 
percent of the residues may be so changed. 

The protein similarity information, e3q)ression pattan, and map location for the plexin- 
l-like protein and the N0V12 protein disclosed herein suggest that this plexin-l-Iike protein 
may have important structural and/or physiological functions characteristic of the mannosidase 
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protein femily. Therefore, the nucleic adds and piotems of ihe invention are useful in potential 
diagnostic and therapeutic ^pKcations and as a research tool. These appHcations include 
serving as a specific or selective nucleic acid or protein diagnostic and/or prognostic maAer. 
wherein the presence or amount of the nucleic add or the protein are to be assessed, as weU Is 
potential thei^tic qjplications such as flie foUowing: (i) a protein therapeutic, (ii) a smaU 
molecule drug target, (iii) an antibody target (therapeutic, diagnostic, drug targeting/cytotoxic 
antibody), (iv) a nucleic add useful in gene therapy (gene detivery/gene ablation), and (v) a 
conq)osition promoting tissue regeneration in vitro and in vivo (vi) biological defense weqjon. 

The NOV12 nucldc adds and proteins of the invention are useful in potential 
diagnostic and tiierapeutic appUcations implicated in various diseases and disorders described 
below and/or oflier pathologies. For example, the compositions of the present invention will 
have efficacy for ti-eataient of patients suffering from AIDS, cancer tiierapy. tieatinent of 
Neurologic diseases. Brain and/or autoimmune disorders like encephalomyeUtis. 
neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, immmie disorders, 
andhematopoietic disorders, endocrine diseases, muscle disorders, inflammation and wound 
rq>air. bacterial, fungal, protozoal and viral infections (particularly infections caused by HTV- 
1 or HIV.2). pain, cancer (including but not limited to Neoplasm; adenocaidnoma; 
lymphoma; prostate cancer, uterus cancer), anorexia, bulimia, asthma. Paikinson's disease, 
acute heart failure, hypotension, hypertension, urinary retention, osteoporosis, Crohn's disease- 
multiple sclerosis; and Treatment of Albright Hereditary Ostoeodystrophy. angina pedoiis 
myocardial inferction, ulcers, astinna. allergies, benign prostatic hypertrophy, andpsychotic 
and neurological disorders, including anxiety, schizophrenia, manic depression, delirium, 
dementia, severe mental retardation and dyskinesias, such as Huntington's disease or Gilles de 
la Tourette syndrome, and/or otiier pathologies/disorders. The N0V12 nucldc acid, or 
fragments fliereof, may further be useful m diagnostic appUcations. wherdn the presence or 
amount of tiie nucleic acid or flie protein are to be assessed. 

N0V12 nucleic adds and polypeptides are fiirflier use&l in tiie generation of 
antibodies tiiat bind immunospecificaUy to flie novd substances of flie invention for use in 
tiierapeutic or diagnostic mefliods. These antibodies may be generated according to mefliods 
known in flie art. using prediction from hydrophobicity diarts. as described in flie «Anti- 

NOVX Antibodies" sectionbelow. For example tiie disclosedNOV12protdn have multiple 
hydrophiUc regions, each of which can be used as an immmiogen. Uns novd protein also has 
value in development of powerful assay syst«n for fimctional analysis of various human 
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disorders, which will help in understanding of pathology of tiie disease and developmoit of 
new drug targets for various disorders. 



NOVX Nucleic Adds and Polypeptides 

One aspect of flie invaition pertains to isolated nucleic acid molecules that encode 
NOVX polypeptides or biologically active portions thereof. Also included in flie invention are 
nucleic acid fiagments sufficient for use as hybridization probes to identify NOVX-enooding 
nucleic acids (e.g., NOVX mRNAs) and fiagments for use as PGR primers for the 
anq)lification and/or mutation of NOVX nucleic acid molecules. As used herein, the term 
•Nucleic acid molecule" is intmded to include DNA molecules {e.g., cDNA or genomic 
DNA), RNA molecules (eg., mRNA), analogs of the DNA or RNA generated using 
nucleotide analogs, and derivatives, fiagments and homologs thereof. The nucleic acid 
molecule may be single-stranded or double-stranded, but preferably is comprised double- 
sttanded DNA. 

An NOVX nucleic acid can emcode a mature NOVX polypeptide. As used herein, a 
"mature" form of a polypeptide or protein disclosed in the present invention is the product of a 
naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 
polypq)tide, precursor or proprotein includes, by way of nonlimiting exanq)Ie, the ftdl-length 
gene product, encoded by the corresponding gene. Altematively, it may be defined as the 
polypeptide, precursor or proprotein encoded by an ORF described herein. The product 
"mature" form arises, again by way of nonlimiting example, as a result of one or more 
naturally occurring processing steps as they may take place within the cell, or host ceU, in 
which the gene product arises. Examples of such processing steps leading ta a "mature" fonn 
of a polypeptide or protein include the cleavage of the N-terminal methionine residue encoded 
by the initiation codon of an ORF, or the proteolytic cleavage of a signal peptide or leader 
sequence. Thus a mature form arismg from a precursor polypeptide or protein that has 
residues 1 to N, where residue 1 is the N-temiinal methionine, would have residues 2 tiirou^ 
N remaining after removal of tiie N-temiinal mefliionine. Altematively, a mature fomi arising 
from a precursor polypeptide or protein having residues 1 to N, in which an N-terminal signal 
sequence from residue 1 to residue M is cleaved, would have the residues from residue M+1 to 
residue N remaining. Ftother as used herein, a '♦mature" form of a polypeptide or protein may 
arise from a step of post-translational modification other than a proteolytic cleavage event 
Such additional processes include, by way of non-limiting example, glycosylation, 
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myristoylation or phosphoryiation. In general, a mature polypeptide or protein may result 
fix>ra the operation of only one of these processes, or a combination of any of them. 

The term **probes", as utilized herein, refers to nucleic acid sequences of variable 
length, preferably between at least about 10 nucleotides (nt), 100 nt, or as many as 
approximately, e.g,, 6,000 nt, depending upon the specific use. Probes are used in the 
detection of identical, similar, or complementary nucleic acid sequences. Longer lengfli 
probes are generally obtained firom a natural or recombinant source, are highly specific, and 
much slower to hybridize than shorter-lengtti ohgomer probes. Probes may be smgle- or 
double-stranded and designed to have specificity in PGR, membrane-based hybridization 
technologies, or ELISA-like technologies. 

The term "isolated" nucleic acid molecule, as utilized herem, is one, which is separated 
fix>m other nucleic acid molecules which are present m the natural source of the nucleic add. 
Preferably, an "isolated" nucleic acid is fiiee of sequences which naturally flank the nucleic 
acid (ie., sequences located at the 5 - and ^-termini of the micldc acid) in the genomic DNA 
of flie organism fix)m which the nucleic acid is derived. For example, hi various embodiments, 
the isolated NOVX nucleic acid molecules can contain less than about 5 kb, 4 kb, 3 kb, 2 kb, 1 
kb, 0.5 ld> or 0.1 kb of nucleotide sequences which naturally flank the nucleic acid molecule in 
genomic DNA of flie cell/tissue fix)m which the nucleic acid is denvcd (eg., brain, heart, liver, 
spleen, etc.). Moreover, an "isolated" nucleic acid molecule, such as a cDNA molecule, can 
be substantially fi:ee of other cellular material or culture medium when produced by 
recombinant techniques, or of chemical precursors or other chemicals when chemically 
synthesized. 

A nucleic acid molecule of the invention, eg,, a nucleic acid molecule having the 
nucleotide sequence SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, and 31, 
or a complement of this aforementioned nucleotide sequence, can be isolated using standard 
molecular biology techniques and the sequence information provided herein. Using all or a 
portion of the nucleic acid sequence of SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 
25, 27, 29, and 31 as a hybridization probe, NOVX molecules can be isolated using standard 
hybridization and cloning techniques (e.g., as described in Sambrook, et al, (eds.). 
Molecular Cloning: A Laboratory Manual 2"*^ Ed., Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, NY, 1989; and Ausubel, et al, (eds.), CURRENT Protocols IN 
Molecular Biology, John Wiley & Sons, New York, NY, 1993.) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 
genomic DNA, as a template and appropriate ohgonucleotide primers accordmg to standard 
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PGR amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 
oligonucleotides corresponding to NOVX nucleotide sequences can be prepared by standaid 
synthetic techniques, eg., using an automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 
residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 
PGR reaction. A short oligonucleotide sequence may be based on, or designed fiom, a 
genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 
identical, similar or complementary DNA or RNA in a particular cell or tissue. 
Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, SO nt, or 
100 nt in length, preferably about 15 nt to 30 nt in length* In one embodiment of the 
invention, an oligonucleotide comprising a nucleic acid molecule less than 100 nt in length 
would fiulher comprise at least 6 contiguous nucleotides SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 
17, 19, 21, 23, 25, 27, 29, and 31, or a complement thereof. Oligonucleotides may be 
chemically synthesized and may also be used as probes. 

In another embodiment, an isolated nucleic acid molecule of the invention comprises a 
nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID 
NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, and 31, or a portion of this nucleotide 
sequence (e.g., a fragment that can be used as a probe or primer or a firagment encoding a 
biologically-active portion of an NOVX polypeptide). A nucleic acid molecule that is 
complementary to the nucleotide sequence shown SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19,21,23,25, 27, 29, or 31 is one that is sufficiently complementary to the nucleotide 
sequence shown SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, or 31 that it 
can hydrogen bond with little or no mismatches to the nucleotide sequence shown SEQ ID 
NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, and 31, thereby forming a stable 
duplex. 

As used herein, the term "complementary^' refers to Watson-Crick or Hoogsteen base 
pairing between nucleotides units of a nucleic acid molecule, and the term **binding" means 
the physical or chemical interaction between two polypeptides or compounds or associated 
polypeptides or compounds or combinations thereof. Binding mcludes ionic, non-ionic, van 
der Waals, hydrophobic mteractions, and the like. A physical interaction can be either direct 
or indirect Indirect interactions may be through or due to the effects of another polypeptide or 
compound Direct binding refers to interactions that do not take place through, or due to, the 
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effect of another polypq)tide or compound, but instead are without oflier substantial chemical 
intennediates. 

Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic 
acids or at least 4 (contiguous) amino acids, a length sufficient to allow fiir specific 
hybridization in the case of nucleic acids or for specific recognition of an epitope in the case of 
amino adds, respectively, and are at most some portion less than a &11 length sequence. 
Fragments may be derived fiom any contiguous portion of a nucleic acid or amino acid 
sequence of choice. Derivatives are nuclac acid sequences or amino add sequences fonned 

fi^mtiienativecompcundseilherdirectlyorbymodificationorpartialsubstitution. Analogs 
are nucldc acid sequences or amino add sequences that have a structure sunilar to, but not 
identical to, the native compomid but differs Sxm. it in reqiect to certain components or side 
chains. Analogs may be synthetic or from a different evolutionary origin andmay have a 
dmilaroroppodtemetaboUcactivitycomparedtowildtype. Homologs are nucleic acid 
sequences or amino acid sequences of a particular gene that are derived from different species. 

Derivatives and analogs may be fiiH length or other than fiill length, if the derivative or 
analog contains a modified nucleic acid or anuno acid, as described below. Derivatives or 
analogs of the nucldc acids or protdns of the invention include, but are not limited to, 
molecules comprising regions that are substantiaUy homologous to the nucldc acids or 
proteins of the mvention. m various embodiments, by at least about 70%, 80%, or 95% 
i^entityXwith a prefened identity of 80-95%) over a nucleic acid or amino acid sequence of 
idfflitical size or when compared to an aligned sequence in which the alignment is done by a 
computer homology program known in tiie art, or whose encoding nucldc add is capable of 
hybridizing to the complement of a sequence encoding the aforementioned proteins under 
stringent, moderately stringent, or low stringent conditions. See eg. Ausubel. et al., dmssm 
PROTOCOLS INMOI^CULARBIOLOGY. John WUey & Sons, New Yoilc, NY, 1993, and below. 

A "homologous nucleic acid sequence" or "homologous amino acid sequence," or 
variations fliereof, refer to sequences characterized by a homology at the nucleotide llvel or 
amino acid level as discussed above. Homologous nucleotide sequences encode those 
sequences coding for isofoims of NOVX polypeptides. Isofoims can be «q,ressed in di^t 
tissues of flie same organism as a result oi, for example, alternative ^Kdng of RNA. 
Alternatively, isofonns can be encoded by different genes. In flie invention, homologous 
nucleotide sequences include nucleotide sequences encoding for an NOVX polypeptide of 
species other than hmnans, including, but not limited to: vertebrates, and thus can include, e.g., 
fiog,mouse,r3t,rabbit,dog,catcow,hor8e.andotherorganisms. Homologous nucleoticte 
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sequences also include, but are not limited to, naturally occurring allelic variations and 
mutations of the nucleotide sequences set forth herein. A homologous nucleotide sequence 
does not, however, include the exact nucleotide sequence encoding human NOVX protein. 
Homologous nucleic acid sequences include those nucleic acid sequences that encode 
5 conservative amino acid substitutions (see below) in SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, and 31, as well as a polypeptide possessing NOVX biological activity. 
Various biological activities of the NOVX proteins are described below. 

An NOVX polypeptide is encoded by the op^ reading frame ("ORF*) of an NOVX 
nucleic add. An OSF corresponds to a nucleotide sequence that could potentially be translated 

10 into a polypeptide. A stretch of nucleic acids conqirising an ORF is uninterrupted by a stop 
codon. An ORF lhat represents the coding sequence for a fiiU protein begins with an ATG 
"start" codon and terminates with one of the three "stop" codons, namely, TAA, TAG, or 
TGA. For the purposes of this invention, an ORF may be any part of a coding sequence, with 
or without a start codon, a stop codon, or both. For an ORF to be considered as a good 

15 candidate for coding for a bona fide cellular protein, a minimiun size requirement is often set, 
eg., a stretch of DNA that would encode a protein of 50 amino acids or more. 

The nucleotide sequences determined from the cloning of the human NOVX genes 
allows for the generation of probes and primers designed for use in identifying and/or cloning 
NOVX homologues in other cell types, e.g. &om other tissues, as well as NOVX homologues 

20 from other vertebrates. The probe/primer typically comprises substantially purified 

oligonucleotide. The oligonucleotide typically comprises a region of nucleotide sequence that 
hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 200, 250, 300, 350 
or 400 consecutive sense strand nucleotide sequence SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, 23, 25, 27, 29, or 31; or an anti-sense strand nucleotide sequence of SEQ ID N0S:1, 3, 

25 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, or 31; or of a naturaUy occurring mutant of SEQ 
ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, and 31. 

Probes based on the human NOVX nucleotide sequences can be used to detect 
transcripts or genomic sequences encoding the same or homologous proteins. In various 
embodiments, the probe further comprises a label group attached thereto, e.g. the label group 

30 can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-&ctor. Such 
probes can be used as a part of a diagnostic test kit for identifying cells or tissues which mis- 
express an NOVX protein, such as by measuring a level of an NOVX-encoding nucleic acid in 
a sample of cells from a subject e.g. , detecting NOVX mRNA levels or determining whether a 
genomic NOVX gene has been mutated or deleted. 
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"A polypq)tide having a biologicaUy-active portion of an NOVX polypeptide" refers 
to poiypq,tides exhibiting activity similar, but not necessarily ide^^ an activity of a 
polypeptide of the invention, including mature fonns, as measured in a particular biological 
assay, with orwilhoutdosedependency. A nucleic add ftagment encoding a "biologically- 
5 activeportionofNOVX"canbeprcpaiedbyisolatingaportionSEQ]DNOS:l,3,5.7.9, u. 

13, 15, 17, 19,21,23,25,27,29,or31.thatencodesapolypeptidehavinganNOVX 
biological activity (the biological activities of the NOVX proteins are described below), 
expressing the encoded portion of NOVX protein {e.g. . by recombinant expression in Jitro) 
and assessing the activity of the encoded portion of NOVX. 

10 NOVX Nucleic Add and Polypeptide Variants 

The invention forther encompasses nucldc add molecules that differ from the 
nucleotide sequences shown in SEQ ID N0S:1. 3, 5, 7, 9. 1 1. 13. 15. 17, 19, 21. 23, 25. 27. 
29. and 3 1 due to degeneracy of the genetic code and thus encode the same NOVX proteim as 
that encoded by the nucleotide sequences shown in SEQ ID NOS. l, 3, 5. 7, 9, 1 1, 13, 15^ 17 
19, 21. 23, 25, 27, 29. and 3 1. In another embodiment, an isolated nucleic acid molecule of ' 
the invention has a nucleotide sequence encoding a protein having an amino acid sequence 
showninSEQ]DNOS:2.4,6.8, 10. 12, 14, 16, 18, 20, 22. 24. 26. 28. 30, or 32. 

In addition to the human NOVX nucleotide sequences shown in SEQ ID NOSrl. 3, 5 
7. 9, 11.13. 15. 17, 19. 21. 23. 25, 27, 29. and 3 1, it will be appreciated by those skilled 'in'the 
art that DNA sequence polymorphisms that lead to changes in the amino add sequences of the 
NOVX polypeptides may exist within a population (e.g. , the human population). Such genetic 
polymorphism in the NOVX genes may exist among individuals within a population due to 
natural aUeKc variation. As used herein, the temis "gene" and "recombinant gene" refer to 
nucldc acid molecules comprising an open reading fiame (ORiO encoding an NOVX piotdn. 

preferablyavertebrateNOVXprotein. Such natural aUeUc variations can typicaUyresultm 
1-5% variance in the nucleotide sequence of the NOVX genes. Any and aU such nucleotide 

vacations and resulting amino acidpolymorpMsms in theNOVXpolypq>tides.wMdi 
result of natural aUelic variation and that do not alter the functional activity of the NOVX 
polypeptides, are intended to be within the scope of the mventioa 

Moreover, nucldc addmolecules encoding NOVX protdns fiom other species, and 
thus that have a nucleotide sequence that differs fiom the hmnan SEQ ID N0S:1. 3, 5. 7 9 
11, 13. 15. 17. 19,21,23,25.27,29,and31 areintendedtobewilhmthescopeofL' 
invention. Nucldc acid molecules correspondmg to natural aUelic variants and homologues of 
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the NOVX cDNAs of the invention can be isolated based on their homology to the human 
NOVX nucleic acids disclosed herein using the human cDNAs, or a portion thereof^ as a 
hybridization probe according to standard hybridization techniques under stringent 
hybridization conditions. 
5 Accordingly, in another embodiment, an isolated nucleic acid molecule of the 

invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nucleotide sequ^ce of SEQ ID N0S:1» 3, 5, 7» 9, 1 1, 
13, IS, 17, 19, 21, 23, 25, 27, 29, and 31. In another embodiment, the nucleic acid is at least 
10, 25, 50, 100, 250, 500, 750, 1000, 1500, or 2000 or more nucleotides in length- In yet 

10 another embodiment, an isolated nucleic acid molecule of the invention hybridizes to the 

coding regioa As used herein, the tenn "hybridizes under stringent conditions" is intended to 
describe conditions for hybridization and washing under which nucleotide sequences at least 
60% homologous to each other typically r^ain hybridized to each other. 

Homologs {Le., nucleic acids encoding NOVX protems derived from species oth^ 

1 5 than human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or 
hig^ stringency hybridization with all or a portion of the particular human sequence as a probe 
using mefliods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions 
under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 

20 other sequences. Stringent conditions are sequence-<l^endent and will be different in 

different circumstances. Longer sequences hybridize specifically at higher temperatures than 
shorter sequences. Generally, stringent conditions are selected to be about 5 ^'C lower than the 
thOTnal melting point (Tm) for the specific sequence at a defined ionic strength and pH. The 
Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration) at 

25 which 50% of the probes complementary to the target sequence hybridize to the target 

sequence at equilibrium. Siace the target sequences are generally preset at excess, at Tm, 
50% of the probes are occupied at equilibrium. Typically, stringmt conditions will be those in 
which the salt concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M 
sodium ion (or other salts) at 

30 pH 7.0 to 8.3 and the teirQ>erature is at least about aO'^C for short probes, pnmers or 

oligonucleotides (e.g:, 10 nt to 50 nt) and at least about 60®C for longer probes, primers and 
oligonucleotides. Stringent conditions may also be achieved with the addition of destabilizing 
agents, such as formamide. 
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Stringent conditions are known to those skiUed in the art and can be found in Ausubel, 
et ai, (eds.). CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons, N.Y. 
(1989), 6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 65% 
70»/o, 75%, 85%, 90«/o. 95%, 98%. or 99% homologous to each other typicaUy remain 
hybridized to each other. A non-limiting example ofstringent hybridization conditions are 
hybridization in a high salt bu£F«- comprising 6X SSC, 50 mM Tris-HQ (pH 7 5) 1 mM 
EDTA. 0.02%PVP. 0.02% Ficon. 0.02% BSA, and 500 mg/ml denatured sahnonspenn DNA 
at 65«C, foUowed by one or more washes in 0.2X SSC, 0.01% BS A at 50°C. An isolated 
nucldc acid molecule of the invention that hybridizes under stringent conditions to the 
sequences SEQ ID NOS:l. 3. 5, 7, 9. 1 1, 13. 15. 17. 19, 21. 23. 25. 27. 29, and 31. 
corresponds to a naturaUy-occuning nucleic acid molecule. As used herein, a 
"naturally-occuiring" nucleic add molecule refers to an RNA or DNA molJcule having a 
nucleotide sequence that occurs in nature (e.g., encodes a natural protein). 

In a second embodiment, a nucldc add sequence that is hybridizable to the nucldc 
add molecule comprising the nucleotide sequence of SEQ ID NOS.l, 3, 5. 7, 9, 1 1, ij, 15, 17 
19. 21. 23, 25. 27. 29, and 31. or fiagments. analogs or derivatives thereof, under conditioiis of 
moderate stringency is provided. A non-Umiting example of moderate stringency 
hybridization conditions are hybridization in 6X SSC. 5X Denhardfs solution, 0.5% SDS and 
100 mg/ml daiatured sahnon sperm DNA at 55°C, followed by one or more washes in 
IX SSC, 0. 1% SDS at 370C Other conditions of moderate stringency that may be used are 
weU-known within the art. See, e.g., Ausubel, et al. (eds.). 1993, Current Proiocolson 
Moi^cuLARBioix)GY,JohnWiIey&Sons.NY.andKriegler, 1990; Gene Transfer and 
Expression, A Laboratory Manual, Stockton Press. NY. 

In a thild embodiment, a nucldc acid that is hybridizable to the nucleic acid molecule 
comprising the nucleotide sequences SEQ ID N0S:1, 3, 5, 7, 9, 11, 13. 15, 17, 19.21,23.25, 

27. 29, and 3 1. or fragments, analogs or derivatives thereof, under conditions of low ' 
stringency, is provided. A non-limiting example of low stringency hybridization conditions 
are hybndization in 35% foimamide, 5X SSC. 50 mM Tris-HCl (pH 7.5) 5 mM EDTA, 
0.02% PVP. 0.02% Ficoll. 0.2% BSA 100 mg/ml denatured sahnon spenn DNA 10% 
(wt/vol) dextran sulfate at 40°C, followed by one or more washes in 2X SSC, 25 mM Tris-HCI 
(pH 7.4). 5 mM EDTA. and 0.1% SDS at 50oc. Other conditions of low stringency fliat may 
be used are weU known in the art ie.g., as employed for cross-species hybridizations) See 
e.8.. Ausubel, a/, (eds.). 1993. Current Proiocoi^ IN MoubcularBiology. John Wiley 
&Sons.NY.andKriegler. 1990. Gene T^sfer AND Expression. A Laboratory 
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Manual, Stockton Press, NY; Shilo and Weinberg, 1981. Proc Natl Acad Sci USA 78: 
6789-6792. 



Conservative Mutations 

In addition to natuFally-occuning allelic variants of NOVX sequences that may exist in 
the population, tiie skilled artisan will further predate ttiat changes can be introduced by 
mutation into tiie nucleotide sequences SEQ ID N0S:1, 3, 5, 7, 9, 11,13, 15, 17, 19, 21, 23, 

25. 27. 29, and 31, thereby leading to changes in the amino acid sequences of the encoded 
NOVX proteins, witiiout altering flie functional ability of said NOVX piotems. For example, 
nucleotide substitutions leading to amino acid substitutions at "non-essential*" amino acid 
residues can be made in tiie sequence SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 

26. 28. 30, or 32. A "non-essential" amino acid residue is a residue that can be altered from 
tiie wild-type sequences of flie NOVX proteins witiiout altering flieir biological activity, 
whereas an "essential" amino acid residue is required for such biological activity. For 
exanq)le, amino acid residues that are conserved among the NOVX proteins of the invention 
are predicted to be particularly non-amenable to alteratioiL Amino acids for which 
conservative substitutions can be made are well-known within the art. 

Another aspect of tiie invention pertains to nucleic acid molecules encoding NOVX 
proteins that contain changes in amino acid residues that are not essential for activity. Such 
NOVX proteins diflfer in amino acid sequence from SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, 23, 25, 27, 29, and 31 yet retain biological activity. In one embodiment, the isolated 
nucleic acid molecule comprises a nucleotide sequence encoding a protein, wherein flie protein 
comprises an amino acid sequence at least about 45% homologous to the amino acid 
sequences SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, and 32. 
Preferably, tiie protein encoded by tiie nucleic acid molecule is at least about 60% homologous 
to SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, and 32; more preferably at 
least about 70% homologous SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 
or 32; stiU more preferably at least about 80% homologous to SEQ ID N0S:2, 4, 6, 8, 10, 12, 
14, 16, 18, 20, 22, 24, 26, 28, 30, or 32; even more pief«ably at least about 90% homologous 
to SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, or 32; and most preferably 
at least about 95% homologous to SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, or 32. 

An isolated nucleic acid molecule encoding an NOVX protein homologous to ttie 
protein of SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, or 32 can be 
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created by introducing one or more nucleotide substitutions, additions or deletions into the 
nucleotide sequence of SEQ ID N0S:1. 3, 5. 7. 9. 11, 13. 15, 17, 19, 21, 23. 25. 27. 29, and 
31. such that one or more amino acid substitutions, additions or deletions are introduced into 
&e encoded protein. 

Mutations can be introduced into SEQ ID N0S:1, 3, 5, 7. 9. 1 1, 13, 15. 17. 19, 21, 23, 
25, 27, 29, and 31 by standard techniques, such as site-directed mutagenesis and 
PCR-mediatedmutagenesis. Preferably, conservative amino add substitutions are made at 
one or more predicted, non-essential amino acid residues. A "conservative amino acid 

substitution" is one in which the amino acid residue is replaced wilb an amino acid re^^^^ 
having a similar side chain. FamiUes of amino add residues having similar side chains have 
been defined within the artThese femihes include amino acids with basic side chains (e.g. , 
lysine, arginine, histidme), addic side chains (e.g., aspartic add, glutamic acid), micharged' 
polar side chains ie.g., glycme, asparagine, glutamine, serine, threonine, tyrosine, cysteine), 
noi^lar side chains (&g., alanine, valine, leucine, isoleucine, proline, phenylalanine, 
methionine, tryptophan), beta^,ranched side chains (e.g., threonine, vahne, isoleudne) and 
aromatic side chains (eg., tyrosine, phenylalanine, tryptophan, histidine). Thus, apredicted 
non-essential amino add residue in the NOVX protem is replaced with another amino acid 
residue from the same side chain family. Alternatively, in another embodiment, mutations can 
be introduced randomly along aU or part of an NOVX codmg sequence, such as by saturation 
mutagenesis, and the resultant mutants can be screened for NOVX biological activity to 
identify mutants that retain activity. Following mutagenesis SEQ ID NOS:l, 3, 5, 7. 9, U, 13, 

15, 17, 19, 21, 23, 25, 27, 29, and 31, the encoded protein can be expressed by any 
recombinant technology known in the art and the activity of the protdn can be detemuned. 
The relatedness of amino acid famihes may also be detamined based on side chain 
interactions. Substituted amino acids may be folly conserved "strong" residues or fully 
conserved W residues. The "strong" group of conserved amino add residues may be any 
one of the following groups: STA. NEQK, NHQK, NDEQ. QHRK. MILV. MILF. HY, FYW. 
wherein the single letter amino acid codes are groi^ by those amino acids that Ly be 
substituted for each other. Likewise, the W group of conserved residues may be any one 
of the foUowing: CSA, ATV. SAG. STNK. STPA. SO©. SNDEQK. NDEQHK, NEQHRK, 
VUM, HFY, wherein the letters within each group represent the single letter amino add code. 

hi one embodiment, a mutant NOVX protdn can be assayed for (/) the ability to form 
protdn:protem interactions with other NOVX protdns. other ceU-suifeceprotems. or 
biologicaUy-active portions thereof (ii) complex fomiation between a mutant NOVX protdn 
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and an NOVX ligand; or (iii) the ability of a mutant NOVX protein to bind to an intraceUular 
target protein or biologically-active portion thereof; (e.g, avidin proteins). 

In yet another embodiment, a mutant NOVX protein can be assayed for the ability to 
regulate a specific biological function (e.g,, regulation of insulin release). 

Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
that are hybridizable to or complementary to the nucleic acid molecule comprismg the 
nucleotide sequence of SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, and 
3 1, or firagments, analogs or derivatives thereof. An "antisense" nucleic acid comprises a 
nucleotide sequence that is conq)lementary to a "sense" nucleic acid encoding a protein (eg:, 
complementary to the coduig strand of a double-stranded cDNA molecule or complementary 
to an mRNA sequence). In specific aspects, antisense nucleic acid molecules are provided that 
comprise a sequence complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides 
or an entire NOVX coding strand, or to only a portion thereof. Nucleic acid molecules 
encoding firagments, homologs, derivatives and analogs of an NOVX protein of SEQ ID. 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, or 32, or antisense nucleic acids 
conq)lementary to an NOVX nucleic acid sequence of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 
17, 19, 21, 23, 25, 27, 29, and 31, are additionaUy provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 
region" of the coding strand of a nucleotide sequence encoding an NOVX proteiiL The term 
"coding region" refers to the region of the nucleotide sequence comprising codons which are 
translated into amino acid residues. In another embodiment, the antisense nucleic acid 
molecule is antisense to a "noncoding region" of the coding strand of a nucleotide sequence 
encoding the NOVX protein. The term "noncoding region" refers to 5' and 3' sequences which 
flank the coding region that are not translated into amino acids (j.e., also referred to as 5' and 
3' untranslated regions). 

Given the codmg strand sequences encoding the NOVX protein disclosed herein, 
antisense nucleic acids of the invention can be designed according to the rules of Watson and 
Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be complementary 
to the entire coding region of NOVX mRNA, but more preferably is an oligonucleotide that is 
antisense to only a portion of the coding or noncoding region of NOVX mRNA For example, 
the antisense oligonucleotide can be complementary to the region surrounding the translation 
start site of NOVX mRNA, An antisense oligonucleotide can be, for example, about 5, 10, 15, 
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20, 25, 30, 35, 40, 45 or 50 nucleotides in leogth. An antisense nucleic acid of tbe invention 
can be constructed using chemical synthesis or enzymatic ligation reactions using procedures 
known in the art. For exan^le, an antisense nucleic acid (e.g., an antisense oligonucleotide) 
can be chemically synthesized using naturally-occurrii^ nucleotides or variously modified 
nucleotides designed to increase the biological stability of the molecules or to increase the 
physical stability of the duplex formed betwerai the antisaise and sense nucleic acids (e.g., 
phosphorothioate derivatives and acridine substituted nucleotides can be used). 

Exanq>les of modified nucleotide fb&t can be used to generate the antisense nucleic 
add include: 5-fluorouracil, S-bromouracil, 5-chlorouraciI, 5-iodouracil, hypoxanthine, 
xanthine, 4-acet3dcytosine, 5-(carboxyhydroxyhnethyl) uracil, S-caiboxymethyiaminomethyl- 
2-thiouridine, 5-caiboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylmosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosme, 5-methylcytosine, N6-adenine, 
7-methylguanine, S-methylaminomethyluracil, 5-methoxyaininomethyl-2-thiouracil, 
beta-D-mannosyiqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil, 

2- me1hylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyI-2-thiouracil, 2-lhiouracil, 4-fliiouracil, 5-methyluracil, 
uracil-5-oxyacetic acidmethylester, uracil-5-oxyacetic acid (v), 5-methyI-2-thiouracil, 

3- (3-amino-3-N-2-caiboxypropj4) uracil, (acp3)w, and 2,6-diaminopuiine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into vi^ich a 
nucleic acid has been subcloned in an antisense orientation (te., RNA transcribed fiom tiie 
inserted nucleic acid will be of an antisaise orientation to a target nucleic acid of interest 
described flirther in the following subsection). 

The antisaise nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such ttat they hybridize witii or bind to cellular mRNA and/or 
genomic DNA encoding an NOVX protein to fliereby inhftit expression of flie protein (e.g., by 
inhil)iting transcription and/or translation). The hybridization can be by conv«itional 
nucleotide complem«itarity to form a stable duplex, or, for exan5>le, in flie case of an 
antisense nucleic add molecule that binds to DNA diq)lexes, through specific interactions in 
file m^or groove of tiie double helix. An example of a route of administration of antisense 
nucldc acid molecules of ttie invention inchides direct injection at a tissue site. Alternatively, 
antisaise nucldc add molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administiation, antisense molecules can be modified 
such tiiat fliey specifically bind to receptors or antigois expressed on a selected cell surfece 
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(e.g,, by linkmg the antisense nucleic acid molecules to peptides or antibodies that bind to cell 
surface receptors or antigens). The antisense nucleic acid molecules can also be delivered to 
cells using the vectors described herein. To achieve sufiScient nucleic acid molecules, vector 
constructs in which the antisense nucleic acid molecule is placed under the control of a strong 
5 pol n or pol lU promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual P-units, the 
strands run parallel to each other. See, e,g„ Gaultier, et al., 1987. Nucl Acids Res. 15: 
10 6625-6641. The antisense nucleic acid molecule can also comprise a 

2'-o-methylribonucleotide (See, e,g., Inoue, et aL 1987. NucL Adds Res. 15: 6131-6148) or a 
chimeric RNA-DNA analogue (See, e.g., Inoue, et aL, 1987. FEES Lett. 215: 327-330. 

Riboacymes and PN A Moieties 

15 Nucleic acid modifications include, by way of non-limiting example, modified-bases, 

and nucleic acids whose sugar phosphate backbones are modified or derivatized. These 
modifications are carried out at least in part to enhance the chemical stability of the modified 
nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 
therapeutic applications in a subject. 

20 In one embodiment, an antisense nucleic acid of the invention is a ribozyme. 

Ribozymes are catalytic RNA molecules with ribonuclease activity that are enable of 
cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 
con4>lemmtary region. Thus, ribozymes (e^g, hammerhead ribozymes as described in 
Haselhoff and Gerlach 1988. Nature 334: 585-591) can be used to catalytically cleave NOVX 

25 mRNA transcripts to thereby inhibit translation of NOVX mRNA. A ribozyme having 

specificity for an NOVX-encoding nucleic acid can be designed based upon the nucleotide 
sequence of an NOVX cDNA disclosed herein (z,e., SEQ ID NOSil, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, and 31). For example, a derivative of a Tetrahymena 1^19 IVS RNA 
can be constructed in which the nucleotide sequence of the active site is complementary to the 

30 nucleotide sequence to be cleaved in an NOVX-encoding mRNA. See, e.g, U.S. Patent 

4,987,071 to Cech, et al and U.S. Patent 5,1 16,742 to Cech, et al. NOVX mRNA can also be 
used to select a catalytic RNA having a specific ribonuclease activity fi^om a pool of RNA 
molecules. See, e.g, Bartel et aL, (1993) Science 261:1411-1418. 
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Alternatively, NOVX gene expression can be inhibited by targeting nucleotide 
sequences cojj^lementaiy to the regulatory region of the NOVX nucleic acid (eg;, the NOVX 
promote and/or enhancers) to form triple heUcal stmctures that prevent transcription of the 
NOVX gene in target cells. See, e.g., Helene, \m. Anticancer Drug Des. 6: 569-84; Helene, 
etal. 1992. Ann. N.Y. Acad. ScL 660: 27-36; Maher, 1992. Bioassays 14: 807-15. 

In various embodiments, the NOVX nucleic acids can be modified at the base moiety, 
sugar moiety or phosphate backbone to improve, e.g. , the stabiUty, hybridization, or solubility 
of the molecule. For example, the deoxyribose phosphate backbone of the nucleic acids can 
be modified to generate peptide nucleic acids. See. e.g..H.yrv,p, etal., 1996. Bioorg Med 
Chem 4: 5-23. As used herein, the tenns "peptide nucleic acids" or "PNAs" refer to nucleic 
acid mimics DNA mimics) in which the deoxyribose phosphate backbone is replaced by 
a pseudopeptide backbone and only Ihe four natural nucleobases are retained. The neutral 
bacldjone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic stirength. The synthesis of PNA oUgomers can be performed using 
standard soUd phase peptide syntiiesis protocols as described in Hyrup, et al, 1996. siqfrai 
Perry-O-Keefe, etal., 1996. Proc. Natl. Acad. Sci. USA 93: 14670-14675. 

PNAs of NOVX can be used in tiierapeutic and diagnostic appUcations. For example, 
PNAs can be used as antisense or antigeae agents for sequence-specific modulation of gene 
expression by, e.g., inducing transcription or translation arrest or inhibiting repUcation, PNAs 
of NOVX can also be used, for example, in the analysis of single base pair mutations in a gene 
ie.g., PNA directed PGR clamping; as artificial restoiction enzymes when used in combination 
witii oflier enzymes, e.g., S, nucleases {See. Hyrup, et al.. mSMpra); or as probes or primers 
for DNA sequence and hybridization (See. Hyrup. et al., 1 996. stg,ra; Peny-OKeefe. et aL. 
1996. supra). 

In anotiier embodiment, PNAs of NOVX can be modified, e.g., to enhance their 
stability or ceUular uptake, by attaching lq)ophiHc or other helper groups to PNA, by tiie 

formation ofPNA-DNA chimeras, or by flie use ofhposomes or other techniques of dmg 

deliveryknownintheartForexan^lcPNA-DNAchimerasofNOVXcanbegeneratedthat ' 
may combine tiie advantageous properties of PNA and DNA. Such chimeras allow DNA 
recognition enzymes (e.g., RNase H and DNA polymerases) to interact with the DNA portion 
while the PNA portion would provide high bmdmg aflBnity and specificity. PNA-DNA 
chimeras can be Unked using linkers of appropriate lengths selected in terms of base stacking, 
numberofbondsbetweenthenucleobases,andorientation(^eeiHyiup,etaI., 1996, siqn-a). ' 
The syntiiesis ofPNA-DNA chimeras canbeperformed as described inHyn^, era/.. 1996. 
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supra and Finn, et al.y 1996. Nticl Acids Res 24: 3357-3363. For example, a DNA chain can 
be synthesized on a solid support using standard phosphoramidite coupling chemistry; and 
modified nucleoside analogs, e.g., 5'-<4-methoxytrityl)amino-5*-<leoxy-thymidine 
phosphoramidite, can be used between the PNA and the 5' end of DNA. See, e.g., Mag, et aL, 
1989. Nucl Acid Res 17: 5973-5988. PNA monomers are then coupled in a stqjwise manner 
to produce a chimeric molecule with a 5' PNA segment and a 3* DNA segment See, e.g., 
Finn, et aL, 1996. supra. Alternatively, chimeric molecules can be synthesized with a 5* DNA 
segment and a 3' PNA segment See, e.g, Petersen, et al.y 1975. Bioorg. Med Chem. Lett. 5: 
1119-11124. 

In other embodiments, the oligonucleotide may include other appended groiq>s such as 
peptides (eg^., for targeting host cell receptors in vivo\ or agents facilitating transport across 
the cell membrane {see, e.g, Letsmger, et al, 1989. Proc Natl Acad, ScL U.SA. 86: 
6553-6556; Lemaitre, et aL, 1987. Proa Natl, Acad Sci, 84: 648-652; PCX PubUcation No. 
WO88/09810) or the blood-brain barrier (see, e.g., PCT PubUcation No. WO 89/10134). In 
addition, oligonucleotides can be modified with hybridization triggered cleavage agents (see, 
eg., Krol, et aL, 1988. BioTechniques 6:958-976) or intercalating agents (see, e.g., Zon, 1988. 
Pharm. Res. 5: 539-549). To this end, the oligonucleotide maybe conjugated to another 
molecule, e,g., a peptide, a hybridization triggered cross-linking agent, a transport agent, a 
hybridization-triggered cleavage agent, and the like. 

NOVX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the amino 
acid sequence of NOVX polypeptides whose sequences are provided in SEQ ID NOS:2, 4, 6, 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, or 32. The invention also includes a mutant or 
variant protein any of whose residues may be changed from the corresponding residues shown 
in SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, or 32 while still encoding 
a protem that maintains its NOVX activities and physiological functions, or a flmctional 
fragment thereof 

In general, an NOVX variant that preserves NOVX-Uke function includes any variant 
in which residues at a particular position in the sequence have been substituted by other amino 
acids, and fiirther include the possibility of inserting an additional residue or residues between 
two residues of the parent protein as well as the possibility of deleting one or more residues 
fix>m the parent sequence. Any amino acid substitution, insertion, or deletion is encompassed 
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by the invention. In fevorable circumstances, the substitutiou is a conservative substitution as 
defined above. 

One aspect of the invention pertains to isolated NOVX proteins, and biologicaUy- 
activeportions thereof orderivatives.fiugments,analogsorhomologs thereof. Alsoprovided 
are polypeptide fiagments suitable for use as inununogens to raise anti-NOVX antibodies. In 
one embodiment, native NOVX proteins can be isolated fiom cells or tissue sources by an 
^)prc>priate purification scheme using standard protein purification techniques. In anotiier 
embodiment. NOVX proteins are produced by recombinant DNA techniques. Alternative to 
recombinant expression, an NOVX protein or polypq>tide can be synthesized chemicaUy 
using standard peptide synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologically-active portion thereof 
is substantially fiee of cellular material or other contaminating proteins fiom the cell or tissue 
source fiom which flie NOVX protein is derived, or substantiaUy free fi^om chemical 
precursors or oflier chemicals when chemically synthesized. The language "substantiaUy free 
of ceUular material" includes preparations of NOVX proteins in which the protein is separated 
fiom ceUular conqKments of the cells fiom which it is isolated or recombinantly-produced. In 
one embodiment the language "substantiaUy free of cellular material" includes preparations of 
NOVX proteins having less than about 30% (by dry weight) of non-NOVX proteins (also 
refared to hoein as a "contaminating protein"), more preferably less than about 20% of 
non-NOVX proteins, still more preferably less than about 10% of non-NOVX proteins, and 
most preferably less than about 5% of non-NOVX proteins. When the NOVX protein or 
biologicaUy-active portion thereof is recombinantly-produced, it is also preferably 
substantially free of culture medium. U., culture medium represents less than about 20%, 
more preferably less tbm about 10%, and most preferably less than about 5% of the volume of 
the NOVX protein preparation. 

The language "substantiaUy free of chemical precursors or oflier chemicals" includes 
preparations of NOVX proteins in which the protein is separated fiom chemical precursors or 
other chemicals that are involved in the synfliesis of flie ptotem. hi one embodiment, die 
language "substantiaUy free of chemical precursors or other chemicals" includes preparations 
of NOVX proteins having less tiian about 30% (by diy weight) of chemical precursore or 
non-NOVX chemicals, more preferably less than about 20% chemical precursors or 
non-NOVX chemicals, stiU more preferably less flian about 10% chemical precursors or 
non-NOVX chemicals, and most preferably less than about 5% chemical precursors or 
non-NOVX chemicals. 



158 



wo 02/057450 PCTAJSOl/48922 

Biologically-active portions of NOVX proteins include peptides comprising amino 
acid sequences sufficiently homolo^us to or derived from the amino acid sequences of the 
NOVX proteins (e.g., the amino acid sequence shown in SEQ TD N0S:2, 4, 6, 8, 10, 12, 14, 
16, 18, 20, 22, 24, 26, 28, 30, or 32) that include fewer ammo adds than the fiiU-lengfli NOVX 

5 proteins, and exhibit at least one activity of an NOVX protein. Typically, biologically-active 
portions comprise a domain or motif with at least one activity of the NOVX protein. A 
biologically-active portion of an NOVX protein can be a polypeptide which is, for example, 
10, 25, SO, 100 or more amino acid residues in length. 

Moreover, other biologically-active portions, in which other regions of the protem are 

10 deleted, can be prepared by recombinant techniques and evaluated for one or more of the 
functional activities of a native NOVX protein. 

In an embodiment, the NOVX protein has an amino acid sequence shown SEQ ID 
N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, or 32. In other embodiments, the 
NOVX protein is substantially homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 

1 5 22, 24, 26, 28, 30, or 32, and retains the functional activity of the protem of SEQ ID N0S:2, 4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, or 32, yet differs in amino acid sequence due to 
natural allelic variation or mutagenesis, as described in detail, below. Accordingly, in another 
embodiment, the NOVX protein is a protein that comprises an amino acid sequence at least 
about 45% homologous to the anuno acid sequence SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 

20 20, 22, 24, 26, 28, 30, or 32, and retains the functional activity of the NOVX proteins of SEQ 
ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, or 32. 

Determining Homology Between Two or More Sequences 
To determine the percent homology of two amino acid sequences or of two nucleic 
25 acids, the sequences are aligned for optimal comparison purposes (e.g:, gaps can be introduced 
in the sequence of a first amino acid or nucleic acid sequence for optimal alignment with a 
second amino or nucleic acid sequence). The amino acid residues or nucleotides at 
corresponding amino acid positions or nucleotide positions are tiim compared* When a 
position in the first sequence is occupied by tiie same amino acid residue or nucleotide as the 
30 corresponding position in the second sequence, then the molecules are homologous at that 
position (le., as used herein amino acid or nucleic acid "homology" is equivalent to andno 
acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be detemiined using compute programs known 
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in the art, such as GAP software provided in the GCG program package. See. Needleman and 
Wunsch, 1970. JMolBiol 48; 443-453, Using GCG GAP software with the foUowing settings 
for nucleic add sequence comparison: GAP creation peoalty of 5.0 and GAP extension 
penalty of 0.3, the coding region of the analogous nucleic acid sequences referred to above 
exhibits a degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 
99%, witti the CDS (encoding) part of the DNA sequence shown in SEQ ID NOS: 1, 3, 5, 7, 9, 
1 1, 13, 15, 17, 19. 21, 23, 25, 27, 29, and 3 1. 

The tenn "sequence identity" refers to the degree to w*ich two polynucleotide or 
polypq>tide sequaices are identical on a residue-hy-residue basis ovet a particular region of 
con^arison. The term 'percentage of sequaice identity" is calculated by comparing two 
optimally ahgned sequences over that region of conqjaiison, determining the number of 
positions at w*ich the identical nuclac acid base {e.g.. A, T, C, G, U, or I, in the case of 
nucleic acids) occurs in both sequences to yield the number of matched positions, dividing the 
number of matched positions by the total number of positions in the region of comparison {i.e.. 
the window size), and multiplymg the result by 100 to yield the percentage of sequence 
identity. The term "substantial identity" as used herein denotes a characteristic of a 
polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least 80 
percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
sequence identity, more usuaUy at least 99 percent sequence identity as conq)ared to.a 
reference sequence over a comparison region. 

Chimeric and Fusion Protems 

The invention also provides NOVX chimeric or fusion protems. As used herem, an 
NOVX "chimeric protein" or "fusion protein" comprises an NOVX polypeptide operatively- 
linked to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a polypeptide havmg 
an amino acid sequence correspondmg to an NOVX protem SEQ ID NOS:2, 4, 6. 8, 10, 12, 
14, 16, 1 8, 20. 22, 24, 26, 28, 30, or 32, whereas a "non-NOVX polypeptide" refers to a 
polypeptide having an amino acid sequence correspondmg to a protem that is not substantiaUy 
homologous to the NOVX protein, eg., a protem that is different fiom the NOVX protem and 
that is derived from the same or a different organism. Wilhm an NOVX fusion protem the 
NOVX polypeptide can correspond to all or a portion of an NOVX protem. hi one 
embodiment, an NOVX fiision protem comprises at least one biologically-active portion of an 
NOVX protein. In another embodhnent, anNOVX fiision protem comprises at least two 
biologically-active portions of anNOVX protem. hi yet another embodhnent, an NOVX 
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fusion protein conq)rises at least fliree biologically-active portions of an NOVX protein. 
Witbin the fusion protein, the term "operatively-linked" is intended to indicate that (he NOVX 
polypq)tide and ttie non-NOVX polypeptide are fused in-fiame with one another. The 
non-NOVX polypeptide can be fused to the N-tenninus or C-terminus of the NOVX 
polypeptide. 

hi one embodiment, the fusion protein is a GST-NOVX fusion protein in which the 
NOVX sequences are fused to the C-tenninus of the GST (glutathione S-transferase) 
sequences. Such fusion proteins can facilitate flie purification of recombinant NOVX 
polypeptides. 

In another embodimoit, ttie fusion protein is an NOVX protein containing a 
heterologous signal sequence at its N-terminus. In certain host cells (e.g., mamnialiaTi host 
cells), expression and/or secretion of NOVX can be increased through use of a heterologous 
signal sequence. 

In yet another embodiment, the fusion protein is anNOVX-immunoglobulin fusion 
protein in which the NOVX sequences are fused to sequences derived firom a member of the 
immunoglobulin protein family. The NOVX-unmunoglobulin fusion proteins of the mvention 
can be incorporated into phamiaceutical compositions and administered to a subject to mhibit 
an interaction between an NOVX ligand and an NOVX protem on the surface of a cell, to 
thereby suppress NOVX-mediated signal transduction in vivo. The NOVX-immunoglobulin 
fusion proteins can be used to affect the bioavailabiUty of an NOVX cognate ligand. 
Inhibition of the NOVX ligand/NOVX mteraction may be useful therapeutically for both the 
treatment of proliferative and differentiative disorders, as well as modulating (e.g. promoting 
or mhibiting) cell survival. Moreover, the NOVX-immunoglobulin fusion protems of the 
invention can be used as immunogens to produce anti-NOVX antibodies in a subject, to purify 
NOVX Ugands, and m screening assays to identify molecules that inhibit the mteraction of 
NOVX with an NOVX Ugand. 

An NOVX cWmeric or fusion protem of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fiagments coding for the different 
polypeptide sequences are ligated together m-fiame m accordance with conventional 
techniques, eg., by employing blunt-ended or stagger-ended termini for Ugation, restriction 
enzyme digestion to provide for appropriate termini, fiUing-in of cohesive ends as appropriate, 
alkaline phosphatase treatment to avoid undesirable joining, and enzymatic ligatioa In 
another embodiment, the fusion gene can be synthesized by conventional techniques including 
automated DNA synthesizers. Alternatively, PGR amplification of gene Segments can be 
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canied out using anchor primers that give rise to conq>lemeiitary overhangs between two 
consecutive gene fragments that can subsequently be annealed and reamplified to generate a 
chimeric gene sequence (see. e.g., Ausubd, et al. (eds.) Current Protocols inMolbcular 
Biology. John Wiley & Sons, 1992). Moreover, many expression vectors are conunerdally 
avaUablelhatahready encodeafusionmoiety(e.g^^. aGST polypeptide). An NOVX^coding 
nucleic acid can be cloned into such an expression vector such that ihe fusion moiety is linked 
in-ftame to the NOVX protdn. 



NOVX Agonists and Antagonists 

Hie invention also pertains to variants of <he NOVX proteins &at function as either 
NOVX agonists {le.. mimetics) or as NOVX antagonists. Variants of the NOVX piotem can 
be generated by mutagenesis {e.g., discrete point mutation or truncation of the NOVX protein). 

AnagonistoftheNOVXproteincanretainsubstantiallythesame,orasubsetof,tiie 
biological activities of the naturally occurring form of the NOVX protein. An antagonist of 
tire NOVX protein can inhibit one or more of the activities of the naturaUy occurring form of 
the NOVX protein by, for example, competitively bindmg to a downstream or upsti-eam 
member of a cellular signaling cascade which includes flie NOVX protein. Thus, specific 
biological effects can be eUcited by treatment with a variant of limited function. In one 
anbodiment, treabnent of a subject with a variant having a subset of the biological activities 
of tire naturally occurring form of die protein has fewer side effects in a subject relative to 
ti»atinent wifli die naturally occurring form of die NOVX proteins. 

Variants of the NOVX proteins that function as either NOVX agonists (r.e. mimetics) 
or as NOVX antagonists can be identified by screening combinatorial libraries of mutants 
(e.g., tiruncation mutants) of die NOVX proteins for NOVX protein agonist or antagonist 
activity. lnoneembodiment,avariegatedUbraryofNOVXvariantsisgeneratedby 
combinatorial mutagenesis at die nucleic acid level and is encoded by a variegated gene 
library. A variegated library of NOVX variants can be produced by, for exanqjle, 
enzymaticaUy ligating a mixture of synthetic oUgonucleotides into gene sequence such diat a 
degenerate set of potential NOVX sequences is expressible as individual polypg,tides. or 
alternatively, as a set of larger fosion proteins (e.g. , for phage display) containing the ^ of 
NOVX sequences therein. There are a variety of mefliods which can be used to produce 
libraries of potential NOVX variants from a degenerate oHgonucleotide sequence. Chemical 
syndiesis of a degenerate gene sequence can be performed in an automatic DNA synflresizer 
andtiiesyntheticgenethenhgatedintoanappropriateexpressionvector. Use of a degenerate 
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set pf genes allows for the provision, in one mixture, of all of the sequences encoding the 
desired set of potential NOVX sequences. Methods for synthesizing degenerate 
oligonucleotides are well-known within the art. See. e.g.f Narang, 1983. Tetrahedron 39: 3; 
Itakura, e/a/., 1984. Amu. Rev. Biochem. 53: 323; Itakura, e/ a/., 1984. Sdence 198: 1056; 
Tks,etcd., 1983. NucL Acids Res. 11: 477. 

Polypeptide Libraries 

In addition, libraries of fiagments of the NOVX protein coding sequences can be used 
to generate a variegated population of NOVX firagments for screening and subsequent 
selection of variants of an NOVX protein. In one embodiment, a library of coding sequence 
fiagmaits can be generated by treating a double stranded PGR fragment of an NOVX coding 
sequence with a nuclease under conditions vtdierein nicking occurs only about once per 
molecule, denaturing the double stranded DNA, renaturing the DNA to form double-stranded 
DNA that can inchide sense/antisaise pairs from differoit nicked products, removing sin^e 
stranded portions from reformed duplexes by treatment with Si nuclease, and Ugating the 
resulting fr^ent library into an expression vector. By this metiiod, expression libraries can 
be derived which encodes N-terminal and internal fragments of various sizes of die NOVX 
proteins. 

Various techniques are known in the art for screening gene products of combinatorial 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 
products having a selected property. Such techniques are adaptable for rapid screening of die 
gene libraries generated by the combinatorial mutagenesis of NOVX proteins. The most 
widely used techniques, which are amenable to high throughput analysis, for screening, large 
gene libraries typically include cloning the gene Ubrary into repUcable expression vectors, 
transforming appropriate ceUs with the resulting library of vectors, and expressing the 
combinatorial gaies under conditions in which detection of a desired activity fecilitates 
isolation of the vector encoding the gene whose product was detected. Recursive ensanble 
mutagenesis CREM), a new technique fliat enhances die frequency of functional mutants in the 
libraries, can be used in combination wifli the screening assays to identify NOVX variants. 
See. e.g.. Aikin and Yourvan, 1992. Proc Natl. Acad. Sd. USA 89: 781 1-7815; Delgrave, et 
al., 1993. Protein Engineering 6:327-331. 
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Anti-NOVX Antibodies 

Also included in the invention are antibodies to NOVX proteins, or fiagments of 
NOVX proteins. The term "antibody" as used herein refers to immunoglobulm molecules and 
immunologicaUy active portions of innnunoglobulin (Ig) molecules, i.e., molecules that 
contain an antigen binding site that specificaUy binds (immunoreaots with) an antigea. Such 
antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F^,, 
Fd,. and F(ab-)2 fragments, and an Fab expression library. In general, an antibody molecule 
obtained from humans relates to any of the classes IgG. IgM, IgA, IgE and IgD. which differ 
from one another by the nature of the heavy chain present in the molecule. Certain classes 
have subclasses as well, such as IgG,, IgG2, and others. Furthermore, in humans, the Ught 
chain may be a kappa chain or a lambda chain. Reference herein to antibodies includes a 
reference to aU such classes, subclasses and types of human antibody species. 

An isolated NOVX-related protein of the invention may be intended to serve as an 
antigen, or a portion or fragment thereoiC and additionally can be used as an immunogen to 
generate antibodies that immunospecificaUy bind the antigen, using standard techniques for 
polyclonal and monoclonal antibody preparation. The full-length protein can be used or, 
alternatively, the invention provides antigenic peptide fiagments of flie antigen for use as 
immunogens. An antigenic peptide fragment comprises at least 6 amino acid residues of the 
amino acid sequence of the Ml laigth protein and encompasses an qiitope thereof such that an 
antibody raised against flie peptide forms a specific immune complex with flie fiill lenglh 
protein or witii any fiagment that contains the epitope. Preferably, the antigenic peptide 
comprises at least 10 amino acid residues, or at least 15 amino add residues, or at least 20 
aniinoacidresidues,oratleast30aminoacidresidues. Prefen«i epitopes encompassed by 
the antigenic peptide are regions of the protein that are located on its surfece; commonly these 
are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic pq>tide is a region of NOVX-retated protein that is located on the sur^ of flie 
protein, e.g^ a hydrophiUc region. A hydrophobicity analysis of the human NOVX-related 
protein sequence will indicate which regions of a NOVX-relaled protein are particularly 
hydrophiUc and, tiierefi>re, are likely to encode surfece residues usefiil for targeting antibody 
production. As ameans for targeting antibody production, hydropathy plots showing regions 
of hydrophiKcity and hydrophobicity may be generated by any mefliod weU known in the art, 

includmg, for example, flieKyteDoolittte or flie Hopp Woods methods, eiflier with or witiiout 
Fourier transfi>nnatioa See, e.g., Hopp and Woods, 1981, Proc NaL Acad. Sci. USA 78: 
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3824-3828; Kyte and Doolittle 1982, 1 Mol Biol 157: 105-142, each of which is incorporated 
herein by reference in its entirety. Antibodies that are specific for one or more domains within 
an antigenic protein, or derivatives, firagments, analogs or homologs thereof, are also provided 
herein. 

A protein of the invention, or a derivative, fi-agment, analog, homolog or orfholog 
thereof^ may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within die art may be used for the production of polyclonal 
or monoclonal antibodies directed against a protein of the invention, or against derivatives, 
firagments, analogs homologs or orthologs thereof (see, for example. Antibodies: A Laboratory 
Manual, Harlow and Lane, 1988, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
NY, incorporated herein by refermce). Some of these antibodies are discussed below. 

Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or oflber mammal) may be immunized by one or more injections with the native ; 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immimogenic protein, or a 
recombinantly expressed immunogenic protein. Furthermore, the protein, may be conjugated 
to a second protein known to be immunogenic in the mammal being immunized. Examples of 
such immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum 
albumin, bovine thyroglobulin, and soybean trypsin iahibitor. The preparation can further 
include an adjuvant Various adjuvants used to increase the immunological r^ponse include, 
but are not limited to, Freund's (complete and mcomplete), mineral gels (e.g., aluminum 
hydroxide), surface active substances (e.g., lysolecithin, pluronic polyols, polyanions, 
peptides, oil emulsions, dinitrophenol, etc.), adjuvants usable in humans such as Bacille 
Calmette-Guerin and Corynebacterium parvum, or similar immunostimulatory agents. 
Additional examples of adjuvants which can be employed include MPL-TDM adjuvant 
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated fix)m the mammal (e.g., from the blood) and fiirther purified by well known 
techniques, such as affinity chromatography using protein A or protein G, which provide 
primarily the IgG fraction of immune serum. Subsequently, or alternatively, the specific 
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antigen which is the target of the immunoglobulin sought, or an epitope fliereo^ may be 
immobilized on a column to purify the immune specific antibody by immunoaffinity 
chromatography. Purification of immunoglobulins is discussed, for example, by D. Willdnsot 
(The Scientist, published by The Scientist, Inc., Philadelphia PA. Vol. 14, No. 8 (April 17, 
2000), pp. 25-28). 

Monoclonal Antibodies 

nietemi "monoclonal antibody- (MAb) or -Monoclonal antibody conqwsition", as 
used herein, refers to a population of antibody molecules that contain only one molecula^ 
species of antibodymoleculeconsisting of a muque chain gene product and a unique 
heavy chaingeneproduct to particular, the complementarity detemiining regions (CDRs) of 
themonoclonalantibodyareidenticalinallthemoleculesofthepopulation. MAbsthus 
contain an antigen binding site capable of immunoieacting with a particular epitope of tire 
antigen characterized by a unique bmding affinity for it 

Monoclonal antibodies can be prq>ared using hybridoma methods, such as those 
described by Kohler and Milstein. Nature, 256:495 (1975). In a hybridoma method; a mouse, 
hamster, or oflier q,propriate host animal, is typicaUy immunized with an immunizmg agent to 
elicit lymphocytes that produce or are «5,able of producing antibodies fliat wiU specificaUy 
bind to flie immunizing agent Alternatively, the lymphocytes can be immunized in- vitro. 

The immunizing agent wiU typicaUy include the protein antigen, a flagment thereof or 
a fiision protein thereof Generally, either peripheral blood lymphocytes are used if cells of 
•human origin are desired, or spleen cells or lymph node ceUs are used if non-human 
mammalian sources are desired. The lymphocytes are then fused with an immortalized ceU 
line using a suitable fiising agent, such as polyethylene glycol, to fomi a hybridoma ceU 
(Coding, Monoclonal AmiBODiEs: Principles and PRACncE. Academic Press. (1986)pp. 
59-103). hiunortali2edcelllinesareusuaUytransfomiedniammaliancells,particulariy 
myeloma cells of rodent bovine and human origin. UsuaUy. rat or mouse myeloma cell lines 
are employed. The hybridoma cells can be cultured in a suitable culture medium that 
preferably contains one or more substances thai inhibit the growfli or survival of flie unfiised. 
mimortalized ceUs. For example, if tiie parental cells lack the enzyme hypoxanflnne guanine 
phosphonbosyl transferase (HGPRT or HPRT), the culture medimnfijr flie hybridomas 
typicaUy wiU include hypoxanthine, aminopterin, and fliymidine (TEAT medium"), which 
substances prevent the growfli of HGPRT-deficient ceUs. 
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Preferred immortalized cell lines are those that fuse efficiently, support stable high 
level expression of antibody by the selected anUbody-producing cells, and are sensitive to a 
medium such as HAT medium. More preferred immortalized cell lines are murine myeloma 
lines, which can be obtained, for instance, fiom the Salk Institute Cell Distribution Center, San 
Diego, CaUfomia and the American Type Culture CoUection, Manassas, Viiginia. Human 
myeloma and mouse-human heteromyeloma cell lines also have been described for the 
production of human monoclonal antibodies (Kozbor. J. Immunol, 133:3001 (1984); Biodeur 

et al.. Monoclonal ANTIBODY PRODUCTION Techniques AND Appucations, Marcel 
Dekker, Inc., New Yoric (1987) pp. 51-63). 

The culture medium in which llie hybridoma cells are cultured can then be assayed for 
the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radiounmunoassay (RIA) or 
enzyme-linked immunoabsorijent assay (ELBA). Such techniques and assays are known in 
the art The binding affinity of the monoclonal antibody can, for example, be determined by 
the Scatchaid analysis of Munson and PoUard, Anal. Biochem,, 107:220 (1980).. Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigln 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by 
limiting dilution procedures and grown by standard methods. Suitable culture media for this 
purpose inchide, for example. Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified fiom 
the culture medium or ascites fluid by conventional immunoglobulin purification procedures 
such as, for example, protein A-Sepharose, hydroxylapatite chiomatogtaphy, gel 
electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of 
the invention can be readily isolated and sequenced using conventional procedures (e.g., by 
using oUgonucleotide probes ttiat are capable of binding specificaUy to genes encoding tiie 
heavy and tight chains of murine antibodies). The hybridoma cells of flie invention serve as a 
preferred source of such DNA. Once isolated, the DNA can be placed into expression vectors. 

which are then liansfected into host cells such as simian COS cells, Chinese hamster ovary 
(CHO) cells, or myeloma cells Uiat do not otiierwise produce immunoglobuUn protein, to 
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obtain the synthesis of monoclonal antibodies in the recombinant host cells. The DMA also 
can be modified, for example, by substituting the coding sequence for human heavy and Kght 
chain constant domains in place of the homologous murine sequences (U.S. Patent No. 
4,816,567; Morrison, Nature 368, 812-13 (1994)) or by covalently joining to flie 
immunoglobulin coding sequence all or part of the coding sequence for a non-immunoglobulin 
polypqitide. Such a non-immunoglobulin polypeptide can be substituted for the constant 
domains of an antibody of the invention, or can be substituted for the variable domains of one 
antigen-combining site of an antibody of the invention to create a chimeric bivalent antibody. 

Humanized Antibodies 

The antibodies directed against the protein antigens of the invention can further 
comprise humanized antibodies or human antibodies. These antibodies are suitable for 
administration to humans without engendering an immune response by the human against the 
administered immunoglobulin. Hmnanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fiBgments thereof (such as Fv, Fab. Fab', F(ab')2 or other antigen- ' 
binding subsequences of antibodies) that are principaUy comprised of the sequence of a human 
immunoglobulin, and contain minimal sequence derived fiom a non-human immunoglobulin. 
Hmnanization can be performed foHowing the method of Winter and co-woifcers (Jones et aL, 
Nature, 321:522-525 (1986); Riechmann et al.. Nature, 332:323-327 (1988); Verhoeyen et al.. 
Science, 239:1534-1536 (1988)). by substituting rodent CDRs or CDR sequences for the l 
corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) Ih some 
instances. Fv fiameworic residues of the human immunoglobulin are replaced by 
corresponding non-human residues. Humanized antibodies can also comprise residues which 
are found neither in the recipient antibody nor in the imported CDR or fiameworic sequences. 
In general, the humanized antibody will comprise substantially all of at least one. and typically 
two, variable domams, in which all or substantiaUy aU of the CDR regions correspond to those 
of a non-human immunoglobulin and all or substantially aU of the framework regions are 
those of a human immunoglobulin consensus sequence. The humanized antibody optimally 
also will comprise at least a portion of an immunoglobulin constant region (Fc), typic^y that 
of ahmnan immunoglobulin (Jones et al.. 1986; Riechmami et aL. 1988; andPresta, Curr, Op. 
Struct. Biol, 2:593-596 (1992)). 
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Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the Ught chain and the heavy chain, mcluding the CDRs^ arise from human 
5 genes. Such antibodies are termed "human antibodies", or 'fully human antibodies*' herein. 
Human monoclonal antibodies can be prepared by the trioma technique; flie human B-cell 
hybridoma technique (see Kozbor, et al.» 1983 Immunol Today 4: 72) and flie EBV hybridoma 
technique to produce hiunan monoclonal antibodies (see Cole, et al., 1985 In: Monoclonal 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 

1 0 antibodies may be utilized in the practice of the present invration and may be produced by 
using human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or 
by transforming human B-ceUs with Ostein Barr Virus in vitro (see Cole, et aL, 198S In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 

15 including phage display libraries (Hoogenboom and Winter, /. MoL BioL^ 227:381 (1991); 
Marks et al., J, MoL Biol, 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immimoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in 

20 humans in all respects, including gene rearrangement, assembly, and antibody repertoire. This 
approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 
5,625,126; 5,633,425; 5,661,016, and in Marks et al. {Bio/Technology 10, 779-783 (1992)); 
Lonberg et al. {Nature 368 856-859 (1994)); Uoxuson {Nature 368, 812-13 (1994)); FishwUd 
et al,( Nature Biotechnology 14, 845-51 (1996)); Neuberger {Nature Biotechnology 14, 826 

25 (1996)); and Lonberg and Huszar {Intern. Rev, Immunol 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman anlmalg 
which are modified so as to produce fully human antibodies rather than the animal's 
endogenous antibodies in response to challenge by an antigen. (See PCT pubUcation 
WO94/02602). The endogenous genes encoding the heavy and light immunoglobulin chains in 

30 the nonhuman host have been incq)acitated, and active loci encoding human heavy and li^t 
chain immunoglobulins are inserted into the host's gmome. The human genes are 
incorporated, for example, using yeast artificial chromosomes containing the requisite human 
DNA segments. An animal which provides all the desired modifications is then obtained as 
progeny by crossbreeding intermediate transgenic anitnals containing fewer than the fiill 
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complement of the modifications. The piefened embodiment of such a nonhuman animal is a 
mouse, and is tenned me Xenomouse™ as disclosed in PCT pubKcations WO 96/33735 and 
WO 96/34096. This animal produces B cells which secrete fully human immunoglobulins. 
The antibodies can be obtained directly fiom the animal after immunization with an 
immunogen of intei^t, as, for example, a preparation of a polyclonal antibody, or alternatively 
&om immortalized B ceUs derived fiom Ihe animal, such as hybridomas producing 
monoclonal antibodies. AdditionaUy. flie genes encoding flie immunoglobulins with hmnan 
variable regions can be lecoveied and expressed to obtain tiie antibodies directly, or can be 
further modified to obtain analogs of antibodies such as, for exanq,le. single chainFv 
molecules. 

An exanq>le of a method of producing a nonhmnan host, exemplified as a mouse, 
lacking expression of an endogeirous immmioglobulin heavy chain is disclosed in U.S Patent 
No. 5.939,598. » can be obtained by a meti«ximcluding deleting fl,e J segment genes fiom at 
least one endogenous heavy chain locus in an embryonic stem ceU to prevent rearrangement of 
the locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain 
locus. ^ deletion being effected by a targeting vector containing a gene encoding a selectable 
marker; and producing fiom tiie embryonib stem ceU a transgenic mouse whose somatic and 
germ cells contain the gene encoding the selectable marker. 

A meflKJd for producing an antibody of interest, such as a human antibody, is disclosed 
ur U.S. Patent No. 5.916,771 . It includes introducing an expression vector that contams a 
nucleotide sequence encoding a heavy chain into one mammalian host ceU in culture 
introducing an expression vector containing a nucleotide sequence encoding a light cLain into 
anotiier mammalian host cell, and iusing the two cells to form a hybrid celL The hybrid ceU 
expresses an antibody containing tiie heavy chain and the light chain. 

In a fiuther improvement on fliis procedure, a metiiod for identifying a clinicaUy 
relevant epitope on an immunogen. and a correlative mefliod for selecting an antibody fliat 
bmds mmmnospecificaUy to tiie relevant epitope vdfh high affinity, are disclosed in PCT 
publication WO 99/53049. 



Fab Fragments and Single Chain Antibodies 

According to the invention, techniques can be ad^ted for flie production of 
dngl^chain antibodies specific to an antigenic protein of tire invention (see e.g., U.S. Patent 
No. 4.946.778). In addition, mefliods can be adapted for tire construction of F.^ expression 
hbranes(seee.g.,Huse, etal., 1989 Science 246: 1275-1281) to aUow rapid and effective 
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identification of monoclonal Fab fi:agments with the desired specificity for a protein or 
derivatives, fiagments, analogs or homologs thereof Antibody fiagments that contain the 
idiotypes to a protein antigen may be produced by techniques known in the art including, but 
not limited to: (i) an F(ab')2 Augment produced by pepsin digestion of an antibody molecule; (ii) 
an Fab firagment generated by reducing the disulfide bridges of an lP^a,y^ fragment (iii) an Fa, 
fiagment generated by the treatment of the antibody molecule with papain and a reducing 
agent and (iv) Fy fi:agments. 



Bispeciiic Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies tiiat 
have bindmg specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of tiie invention. The second bmding target is 
any otiier antigen, and advantageously is a cell-surface protein or receptor or recq)tor subunit 

Methods for making bispecific antibodies are known in flie art Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/ligjit-chain pairs, where flie two heavy chains have different 
specificities (Milstein and Cuello, Natttre, 305:537-539 (1983)). Because of the random 
assortinent of immunoglobulin heavy and tight chains, tiiese hybridomas (quadromas) produce 
a potential mixtiire of ten different antibody molecules, of which only one has the correct 
bispecific structure. The purification of the correct molecule is usually accompUshed by 
affinity chromatography steps. Similar procedures are disclosed in WO 93/08829, published 
13 May 1993, and in Traunecker al., 1991 EMBOJ., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fiision 
preferably is witii an immunoglobulin heavy-chain constant domain, comprising at least part 
of the hinge, CH2, and CH3 regions. It is preferred to have flie first heavy-chain constant 
region (CHI) containing tiie site necessary for tight-chain binding present in at leastone of flie 
fiisions. DNAs encoding ti\e immunoglobulin heavy-chain fiisions and, if desned, tiie 
immunoglobulin light chain, are inserted into separate expression vectors, and are co- 
transfected into a suitable host organism. For fiurflier details of generating bispecific 
antibodies see, for example, Suresh et al.. Methods in Enzymology, 121210 (1986). 

According to anoflier approach described in WO 96/27011, ttie interfece between a pair 
of antibody molecules can be engineered to maximize flie percentage of heterodimers which 
are recovered fiom recombinant ceU cultiire. The preferred interfece comprises at least a part 
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ofthe CHS region ofan antibody constant domain. M this method, one or more small amino 
acid side chains fiom the interfece of the first antibody molecule are r^laced with larg^ side 
chams (e.g. tyrosine or tryptophan). Conq,ensatory "cavities" of identical or similar size to the 
large side chain(s)axe created on the interfeceofthe second antibody molecule byr^^^^^ 
largeammoacidsidechainswithsmallerones(e.g.alanineorthreonine). TWsprovidesa 

mechanism for increasing the yield ofaeheterodim^overoflier unwanted end-p^^ 
as homodimers. 

Bispecific antibodies can be prq,aied as fuU length antibodies or antibody fragments 
(e.g. F(ab-). bispecific antibodies). Techniques for generating bispecific antibodies from 
antibody fragments have been described in the literature. For example, bispecific antibodies 
can bepreparedusingchemical linkage. Brennan et al.. toe«ce 229:81 (1985) describe a 
P«>cedure wherein intact antibodies are proteolyticaUy cleaved to genemte F(ab')a fragments 
THese fragments are reduced in the presence of the dithiol com26S protease regulatory subunit 
4g agent sodium axsenite to stabilize vicmal dithiols and prevent intennolecular disulfide 
formation. The Fab' fragments generated are then converted to thionitrobenzoate (TNB) 
denvatives. One of the Fab'-TNB derivatives is then reconverted to the Fab'-tMol by 
reduction with mercaptoethyiamine and is mixed with an equimolar amount of the other 
Fab'-TOB derivative to form die bispecific antibody. Tlae bispecific antibodies produced can 
be used as agents for the selective immobilization of enzymes. 

Additionally. Fab' fragments can be directly recovered from E. coli and chemically 
coqiled to fi>rm bispecific antibodies. Shalabyetal,J.Exp.Med 175:217-225(1992) 
describe theproductionofafimy humanized bispecific an.^^^^ 

fragment was separately secreted from E. coli and subjected to dir«.ted chemical coupling in 
vitro to form the bispecific antibody The bispecific antibody thus formed was able to bind to 

cells overexpressing the ErbB2 receptor and nonnalhumanTcells. as weU as trigger the lytic 
activity of human cytotoxic lymphocytes against human breast tumor target. 

Various techniques for making and isolating bispecific antibody fragments directly 
fiomrecombinant cell culturehavealsobeen described. For example, bi^c antibodies 
have been produced using leucine zippers. KostekyetaL. 148(5): 1547-1553 

(1992). The leucine zipper peptides from the Fos and Junproteins were linked to theFab' 
poraonsoftwodiffe:.ntantibodiesbygene&sion. lUe antibody homodimers were reduced 

atthehmgeregiontofonnmonomersandthenre^xidizedtofbrmtheantibodyhet^ 
Unsmethodcanalsobeutilizedfortheproductionofantibodyhomodimers. The "diabody" ' 
technology described by Hollingeretal..P«,c.i^r../l^c^ 90:6444^ (1993) has 
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provided an alternative mechanism for making bispecific antibody fragments. The fragmaits 
comprise a heavy-chain variable domain (Vh) connected to a li^t-diain variable domain (Vl) 
by a linker which is too short to allow pairing between the two domains on the same chain. 
Accordingly, the Vh and Vl domains of one fragment are forced to pair with the 
conq)lementary Vl and Vh domains of another fragment, thaeby forming two antigen-binding 
sites. Ano&er strategy for making bispecific antibody fragments by the use of single-chain Fv 
(sFv) dimers has also been reported. See, Gmber et al., J. Immimol 152:5368 (1994). 

Antibodies with more than two valencies are contanplated. For example, trispecific 
antibodies can be prepared. Tutt et al., ^ /otto u/io/. 147:60(1991). 

Exemplary bispecific antibodies can bind to two differoit epitopes, at least one of 
which originates in the protein antigen of the invention. Alternatively, an anti-antigaiic arm 
of an immunoglobulin molecule can be combined wifli an arm \^*ich binds to a triggering 
molecule on a leukocyte such as a T-cell recq)tor molecule (e.g. CD2, CDS, C3)28, or B7), or 
Fc receptors for IgG (FcyR), such as FcyRI (CD64), FcyRn (CD32) and FcyRffl (GDI 6) so as 
to focus ceUuIar defense mechanisms to flie cell expressing the particular antigen. Bispecific 
antibodies can also be used to direct cytotoxic agents to ceUs which express a particular 
antigen. These antibodies possess an antigen-binding aim and an arm which binds a cytotoxic 
agent or a radionuclide chelator, such as EOTUBE, DPTA, DOTA, or TETA Another 
bispecific antibody of interest binds the protein antigen described herein and fiirther binds 
tissue &ctor (TF). 



Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invoition. 
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such 
antibodies have, for example, been proposed to target immune system cells to unwanted cells 
(U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 
92/200373; BP 03089). It is contemplated that the antibodies can be prepared in vitro using 
known methods in synthetic protein chemistry, including those involving crosslinking agents. 
For example, immunotoxins can be constructed using a disulfide exchange reaction or by 
fomiing a thioelher bond. Examples of suitable reagents for this purpose include iminothiolate 
and methyl-4-mercaptobutyrimidale and those disclosed, for example, in U.S. Patent No. 
4,676,980. 
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Effector Fnnctioii Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 
fonction, so as to enhance, e.g., the effectiveness of flie antibody in treating cancer. For 
example, cysteine residue(s) can be introduced into liie Fc region, thereby allowing interchain 
disulfide bond formation in this region. The homodimeric antibody thus generated can have 
improved internalization capability and/or increased complanent-mediated cell killing and 
antibody-dqjendent ceUular cytotoxicity (ADCQ. See Caron et al., J. Exp Med.. 176: 1 191- 
1195 (1992) and Shopes, J. hnmunoL, 148: 2918-2922 (1992). Homodimeric antibodies with 
enhanced anti-tumor activity can also be prepared using heterobifunctional cross-linkers as 
described in Wolfif et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody 
can be engineered tiiat has dual Fc regions and can tiiereby have enhanced complement lysis 
and ADCC cq)abiUties. See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

Immnnoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated 
to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active 
toxin of bacterial, fungal, plant, or animal ori^ or fragments thereof), or aradioactive 
isotope (i.e., a radioconjugate). 

Chemotiier^eutic agents useful in tiie generation of such immunoconjugates have 
been described above. EnzymaticaUy active toxins and fragments tiiereof tiiat can be used 
include diphtheria A chain, nonbinding active fragments of diphtiieria toxin, exotoxin A chain 
(from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleuiites fordii proteins, diantiiin proteins, Phytolaca americana protems (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, 
gelonin. mitogellin, restrictocin, phenomycin, enomycin, and the tiicothecenes. A variety of 
radionucUdes are available for the production of radioconjugated antibodies. Exanq)les 
include 2«Bi, '^'i, "ij^^ 90^^ ise^^ 

Conjugates of tiie antibody and cytotoxic agent are made using a variety of 
bifimctional protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate 
(SPDP), iminofluolane (TT), bifimctional derivatives of imidoesters (such as dimethyl 
adipimidate HCL). active esters (such as disuccinimidyl suberate), aldehydes (such as 
glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bi^ 
diazonium derivatives (such as bis-(p.diazoniumbenzo3d>ethjdenediamine), diisocyanates 



174 



wo 02/057450 PCT/USOl/48922 
(such as tolyene 2,6-dusocyanate), and bis-active fluorine compounds (such as 1,5-difluoro- 
2,4-dimtrobenzene). For example, a ricin immunotoxin can be prq)ared as described in 
Vitetta et al.. Science, 238: 1098 (1987). Carbon- 14-labeled l-isothiocyanatobenzyl-3- 
methyidiethylene triaminepentaacetic acid (MX-DTPA) is an exenq)laiy chelating agent for 
conjugation of radionucleotide to the antibody. See W094/1 1026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-recq>tor coiyugate is 
administered to the patient, followed by removal of unbound conjugate fiom the cinnilation 
using a clearing agent and then administration of a "Ugand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

In one embodiment, methods for the screening of antibodies tiiat possess the desired 
specificity mchide, but are not limited to, raizyme-linked umnunosorbent assay CEUSA) and 
other immunologicaUy-mediated techniques known within the art In a specific embodiment, 
selection of antibodies that are specific to a particular domain of an NOVX protdn is 
facilitated by genraation of hybridomas that bind to the fragment of an NOVX protein 
possessing such a domain. Thus, antibodies that are specific for a desired domain wittiin an 
NOVX protein, or derivatives, fiagments, analogs or homologs thereof, are also provided 
hereiiL 

Anti-NOVX antibodies may be used in methods known wiflim the art relating to fhs 
localization and/or quantitation of an NOVX protein (e.g.. for use in measuring levels of the 
NOVX protein wilhin appropriate physiological samples, for use in diagnostic methods, for 
use in imaging the protein, and tiie like). In a given embodiment, antibodies for NOVX 
proteins, or daivatives, fragments, analogs or homologs tiiereoj^ that contain the antibody 
derived bmdmg domain, are utilized as phaimacologicaUy-active compounds (hereinafter 
"Therapeutics"). 

An anti-NOVX antibody (e.g., monoclonal antibody) can be used to isolate an NOVX 
polypeptide by standard techniques, such as affinity chromatography or immunoprecipitation. 
An anti-NOVX antibody can facilitate tiie purification of natural NOVX polypeptide from 
ceUs and of recombmantly-produced NOVX polypeptide expressed in host cells. Moreover, 
an anti-NOVX antibody can be used to detect NOVX protein (eg., in a cellular lysate or ceU 
supernatant) m order to evaluate the abundance and pattern of expression of flie NOVX 
protein. Anti-NOVX antibodies can be used diagnosticaUy to monitor protein levels in tissue 
as part of a cUnical testing procedure, e.g., to, for example, determine the efficacy of a given 
treatinent regimen. Detection can be faciUtated by couphng (/.&, physicaUy linking) the 
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antibody to a detectable substance. Examples of detectable substances include various 
enz>-mss, prosthetic groups, fluorescent materials. Imninescent materials, bioluminescent 
«.aterials,andradioactivematerials. Examples of suitable enzymes include horseradish 
peroxidase, alkaline phosphatase, P-galactosidase. or acetylcholinesterase; examples of 

5 suitable prosthetic group complexes include str^tavidin^iotin and avidin^iotin; examples of 
suitable fluorescent materials include umbelliferone. fluorescein, fluorescein isothiocyanate 
rixodamine. dicMorotriazinylamine fluorescein, dansyl cWoride or phycoetythri^ 
of almninescent material inchides hmunol; examples of bioluminescent materials include 
luciferase. luciferin. and aequorin. and examples of suitable r^oactive material include '"L 

0 '''1,'^Sor^ 



NOVX Recombinant Expression Vectors and Host Cells 
Another aspect of the invention pertains to vector., prefei^ly expression vectors 
contaming anucleic acid encoding anNOVX protein, or derivatives, fiagments. analogs or 
homologs ther«>f. As used herein, the tenn "vector" refers to a nucleic abid molecule capable 
of transporting ano1h« nucleic add to which it has been linked. One type of vector is a 
"plasmid". .^ch refers to a circular double stranded DNA loop into which additional DNA 

segments canbeUgated. Another typeofvectorisaviral vector, wherein additionalDNA 

segments canbeligatedinto the viral genome. Certain vectors are capableofautonomous 
lepKcation in a host ceU into which they are introduced (eg. , bacterial vectors having a 
bactenal origm of replication and episomal mammalian vector.). Other vectors (e g. 
non-q,isomal mammahan vectors) are integrated into the genome of a host ceU upon 

uitroduction into the host ceU. and thereby are repUcated along with the host ge^^^^ 
Moreover, certain vectors are enable of directing the expression of genes to which they are 
opeiBtively-linked. Such vectors are referred to herein as "expression vectors". Ihgeneral, 

expression vectors ofutihtyinrecombinantDNA techniques are often intheta 
m the present specification, "plasmid" and "vector" can be used interchangeably as the 
plasmrd is the most commonly used formof vector. However, the invention is intended to 

mcludesuchother forms of expression vectors, suchas viral vectors(e^..repKcationdrf^^^^ 
retrovrruses. adenoviruses and adeno-associated viruses), which serve equivalent functions 
The recombmant expression vectors of the invention comprise a nucleic acid of the 

mventioninaform suitable for expression of thenucldcacidinahost cell. 
flxerecornbinant expression vectorsincludeoneormorereg^^ 

basrs of tbchost cells to be used&r expression, that is operatively-linked to Ihenucl^^ 
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sequence to be expressed. Within a recombinant expression vector, "operably-linked" is 
intended to mean that the nucleotide sequence of interest is linked to the regulatory 
sequence(s) in a manner that allows for expression of the nucleotide sequence {e.g., in an in 
vitro transcription/translation system or in a host cell whai the vector is introduced into the 
host cell). 

The term "regulatory sequence" is intended to includes promoters, enhancers and other 
expression control elements (e.g., polyadenylation signals). Such legulatoiy sequences are 
described, for example, in Goeddel, Gene Expression Technology: Methods in 
Enzymology 185. Academic Press, San Diego, CaUf. (1990). Regulatory sequences include 
those that direct constitutive expression of a nucleotide sequence in many ^es of host cell 
and those that direct expression of the nucleotide sequence only in certain host cells (e.g., 
tissue-specific regulatory sequences). It wiU be appreciated by those skilled in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell to be 
transformed, the level of expression of protein desired, etc. The expression vectors of the 
invention can be introduced into host cells to thereby produce proteins or peptides, including 
fusion proteins or peptides, encoded by nucleic acids as described herein (e.g., NOVX 
proteins, mutant forms of NOVX proteins, fiision proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression of 
NOVX proteins in prokaiyotic or eukaryotic cells. For example, NOVX proteins can be 
expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus expression 
vectors) yeast cells or mammalian cells. Suitable host ceUs are discussed further in Goeddel, 
Gene Expression Technology: Methods in Enzymology 185, Academic Press, San 
Diego, CaUf. (1990). Alternatively, the recombinant expression vector can be transcribed and 
translated in vitro, for example using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli with 
vectors containing constitutive or inducible promoters directing the expression of either fusion 
or non-fiision proteins. Fusion vectors add a number of amino acids to a protein encoded 
therein, usually to the amino terminus of the recombinant protein. Such fusion vectors 
typicaUy serve three purposes: (i) to increase expression of recombinant protein; (ii) to 
increase the solubility of the recombinant protein; and («0 to aid in the purification of the 
recombinant protein by acting as a ligand in affinity purification. Often, in fiision expression 
vectors, a proteolytic cleavage site is introduced at the junction of the fiision moiety and the 
recombinant protein to enable separation of the recombinant protein fiom the fiision moiety 
subsequent to purification of the fiision protein. Such enzymes, and their cognate recognition 
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sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vector. 
mcludepGEX(PhamiaciaBiotechlnc; Smith and Johnson, 1988. Gene6T. 31-40), pMAL 
(New EnglandBioIabs, Beverly, Mass.) andpRrr5 (Phamracia, Piscataway, N.J.) Lt fi.se 
glutathione S-transferase (GST), maltose E binding protein, or protein A, req«ctively, to the 
target recombinant protein. 

Examples of suitable inducible non-fusion^-. co& expression vectors include pTVc 

(Amramx./<(1988)6«,. 69:301-315) andpETlld(Studierer a/.. GBNBEXPRESSION 
Technoujgy: Methods in Enzymoixxjy 185, Academic Press, San Diego, CaUf. (1990) 
60-89). ^ 

Que strata to maxunize recombinant protein expression mE. coli is to express the 
protein in a host bacteria with an inq,airBd capacity to proteolytically cleave the im)mbinant 
proteia See. e.g.. Gottesman, Gbne Expression Technology: Methods in Enzymology 
185. Academic Press, San Diego, Calif (1990) 119-128. Another strategy is to alter the 
nucleic acid sequeiM:e of the nucleic add to be inserted into an expression vector so that the 
mdividualcodonsforeachaitunoacidarefhoseprefer«itiallyutili2edin^.ca//(^^ eg. 
W^etal., l992.Nucl.AcidsRes.20:2in.2m). Such alteration of nucleic acid' 
sequences of the invention can be canied out by standard DNA synthesis techniques. 

m anothffl- embodiment, the NOVX expression vector is a yeast e;q,ression vector 
Examples of vectors for egression in yeast Saccharomyces cerMsae include pYepSecl 
(Baldari, etaK 1987. EMBOJ. 6: 229-234). pMFa (Kuijan and Herskowitz, 1982 Cell 30- 
933.943). pJRY88(Schultz era/.. 1987. G.«.54: 113-123). pYES2 (Invitrogen Corporation. 
San Diego, Calif), and picZ (InVitrogen Corp. San Diego. Calif). 

Alternatively. NOVX can be expressed in insect cells using baculovirus expression 
vectors. Baculovirus vectors available for expression of proteins in cultured insect cells (. g. 
SF9ceUs)incIudethepAc series (Smith, e/< 1983.M,/. Cfe//. 3: 2156-2165) and the ' 
pVLsenes (Lucklow and Summers. 1989. Virology 170: 31-39). 

Li yet another embodiment, a nucleic acid of the invention is expressed in mammalian 
cellsusmgamammalian expression vector. Examples ofmammalian expression vectors 
mclude PCDM8 (S.^ 1 987. Nature 329: 840) and pMT2PC (Kaufinan. et al., 1987 EMBO 
J. 6: 187-195). When used in mammaUan cells, the expression vector's control functions are 
often provided by viral regulatory elements. For exanq)le, commonly used promote are 
deaved fiom polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other suitable 
expre^on systems for both prokaryotic and eukaryotic ceUs see, eg., Chapt^ 1 6 and 17 of 
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Sambrook, et aL, Molecular Cloning: A Laboratory Manual. 2nd ed, Cold Spring 
Haibor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989. 

In another embodiment, the recombinant mammalian expression vector is capable of 
directing expression of the nucleic acid preferentially in a particular cell type 
5 tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 
regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include tiie albumin promoter (liver-specific; Pinkert, et aL, 1987. Genes Dev. 1 : 
268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol 43: 
235-275), in particular promoters of T cell recq;)tors (Winoto and Baltimore, 1989. EMBO J. 

10 8: 729-733) and immunoglobulins (Banerji, et al, 1983. Cell 33: 729-740; Queen and 
Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters (eg:, the neurofilament 
promoter, Byrne and Ruddle, 1989. Proa Natl. Acad Sci. USA 86: 5473-5477), 
pancreas-specific promoters (Edlund, et aL, 1985. Science 230: 912-916), and mammary 
gland-specific promoters (e.g., milk whey promoter, U.S. Pat. No. 4,873,316 and European 

1 5 Application Publication No. 264, 1 66). Developmentally-regulated promoters are also 

encompassed, e,g., the murine hox promoters (Kessel and Gruss, 1990. Science 249: 374-379) 
and the a-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 537-546). 

The invention fiirther provides a recombinant expression vector comprising a DNA 
molecule of the invention cloned into the expression vector in an antisense orientation. That 

20 is, the DNA molecule is operatively-linked to a regulatory sequence in a maimer that allows 
for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to 
NOVX mRNA. Regulatory sequences operatively linked to a nucleic acid cloned in the 
antisense orientation can be chosen that direct the continuous expression of the antisense RNA 
molecule in a variety of cell types, for instance viral promoters and/or enhancers, or regulatory 

25 sequCTLces can be chosen that direct constitutive, tissue specific or cell type specific eicpression 
of antisense RNA. The antisense expression vector can be in the form of a recombinant 
plasmid, phagemid or attenuated virus in which antisense nucleic acids are produced under the 
control of a high efficiency regulatory region, the activity of which can be detomined by the 
cell type into which the vector is introduced. For a discussion of the regulation of gene 

30 expression using antisense genes see, eg., Wemtraub, et al, "Antisense RNA as a molecular 
tool for genetic ^x^aly^s*^ Reviews-Trends in Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such tenns refer 
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not only to the particular subject ceU but also to the piogeay or potential progeny of such a 
cell. Because certain modifications may occur in succeeding generations due to either 
mutation or enviromnental influences, such progeny may not. in feet, be identical to the parent 
ceU, but are still included within the scope of the tenn as used herein. 

AhostceUcanbeanyprokaiyoticoreukaryoticceE For example, NOVX protein can 
be expressed in bacterial cells such as coli, insect cells, yeast or mamnuOian cells (such as 

Chinesehamsterova«ycells(CHO)orCOScells). Other suitable host cells are known to 
ttiose skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 
transformation or transfection techniques. As used herein, the terms "transformation" and 
• Wfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucldc add {e.g., DNA) mto a host cell, mcluding calcium phosphate or calcimn 
chloride co-precipitation, DEA&dextran-mediated transfection. Upofection. or 
electroporation. Suitable methods for transforming or transfecting host celll can be fomid in 
Sambrook. et al. (Molecular Cu)NiNG: A Laboratory Manual. 2nd ed.. Cold Spring 

HkborLaboratory. CbMSprmgHaibor I^oratory Press, Cold Spring H^^^^ 1989). 
and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate 
the foreign DNA into their g«iome. hr order to identify and select these integrants, a gene tiiat 
encodes a selectable marker (e.g. . resistance to antibiotics) is generally introduced into flie 
host cells along wiflx the gene of interest. Various selectable markers include those tixat confer 
resistance to drugs, such as G418. hygromycin and methotrexate. Nucleic acid encoding a 
selectable marker can be introduced into a host ceil on the same vector as that encoding 

NOVX or canbe introduced onaseparate vector. CeUsstablytiansfected with tiie introduced 
nucleic acid can be identified by drag selection (..g. . cells that have incorporated the 
selectable marker gene will survive, while the other ceUs die). 

A host ceU of the invention, such as aprokaryotic or eukaryotic host ceU m culture . 
be used to produce (i. e . express) NOVX protein. Accordingly, the invention further provide 
methods for producing NOVX protein using the host cells of the mvention. hi one 
embodiment, tiie method comprises culturing the host ceB of invention frnto which a 

r^mbinant expression vector encoding NOVXprotem has been introduced) inasuite^^^ 
medium such ti^atNOVXprotemisproduced. Inanotirerembodhnem, the method forflrer 
composes isolating NOVX protein from the medimn or the host cell 
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Transgenic NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For exanq}le, in one embodiment, a host cell of the invention is a fotilized oocyte or 
an embiyonic stem cell into whidi NOVX protein-coding sequences have been introduced. 
Such host cells can then be used to create non-human transgenic animalsi in which exogenous 
NOVX sequences have been introduced into flieir genome or homologous recombinant 
animals in which endogenous NOVX sequences have been altered. Such animals are useful 
for studying the function and/or activity of NOVX protein and for idoitifying and/or 
evataating modulators of NOVX protein activity. As used herein, a "transgenic animal" is a 
non-human animal, preferably a mammal , more preferably a rodent such as a rat or mouse, in 
which one or more of the cells of the animal includes a transgene. Other examples of 
transgenic animals include non-human primates, sheep, dogs, cows, goats, chickens, 
amphibians, etc. A transgene is exogenous DNA that is integrated into the genome of a cell 
fix)m which a transgenic animal develops and that remains in the genome of the mature 
animal, thereby directing the expression of an encoded gene product in one or more cell types 
or tissues of the transgenic animal. As used herein, a "homologous recombinant animal" is a 
non-human animal, preferably a mammal, more preferably a mouse, in which an endogenous 
NOVX gene has been altered by homologous recombination between the autogenous gene 
and an exogenous DNA molecule introduced into a ceU of the animal, e.g., an embryonic cell 
of the animal, prior to development of tiie animal. 

A transgenic animal of the invention can be created by introducing NOVX-encoding 
nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by microinjection, retroviral 
infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. The 
human NOVX cDNA sequences SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 13, 15. 17, 19, 21, 23, 25, 27, 
29, and 3 1 can be introduced as a transgene into the genome of a non-human animal 
Alternatively, a non-human homologue of flie human NOVX gene, such as a mouse NOVX 
gene, can be isolated based on hybridization to the human NOVX cDNA (described fiirflier 
stqjra) and used as a transgene. Intronic sequences and polyadenjiation signals can also be 
included in the transgene to increase tiie effidawy of ejqjression of the transgraie. A 
tissue-specific regulatory sequence(s) can be operably-linked to the NOVX transgene to direct 
e3q)ression of NOVX protein to particular cells. Methods for generating transgenic animals 
via embryo manipulation and microinjection, particularly animals such as mice, have become 
conventional in the art and are described, for example, in U.S. Patent Nos. 4,736,866; 
4,870,009; and 4,873,191; andHogan, 1986. In: Manipulating the Mouse Embryo, Cold 
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Sprmg Harbor Laboratory Press. Cold Spring Harbor. N.Y. Similar methods are used for 

production of other transgenic animals. A transgenic founder animal can be identified based 
upon the presence of the NOVX transgene in its genome and/or expression of NOVX mRNA 
in tissues or cells of the animals. A transgenic founder animal can then be used to breed 
additional animals canying the transgene. Moreover, transgenic animals canying a transgene- 
encodmg NOVX protein can further be bred to other transgenic ammals canying other 
transgenes. 

To create a homologous recombinant ammal. a vector is prepared y*ich contains at 

leastaportion of anNOVX gene mtowhichadeletion,additionor substitution has been 
mtroduced to thereby alter. e.g., fimctionaUy disn^t. theNOVX gene. TheNOVX gene can 
be a hmnan gene (e.g., the cDNA of SEQ ID NOSrl. 3. 5. 7. 9. 1 1. 13, 15. 17, 19, 21. 23. 25, 
27. 29. and 31). but more preferably, is anon-human homologue of a human NOVx'genl. ' 
Forexample.amousehomologueofhmnanNOVXgeneofSEQIDNOS;l,3,5,7,9, 11^ 13, 
15, 17, 19.2l.23,25.27.29.and31canbeusedtoconstmctahomologous'reL)mbinltioL ' 
vectorsmtableforalteringanendogenousNOVXgenemthemouse genome. In one 
embodiment, the vector is designed such that, upon homologous recombination, the 

endogenous NOVX gene is functionaUy disrupted a..,no longer encodesafc^^^ 
also referred to as a 'Tmock out" vector). 

Altematively,the vector canbe designed such that, upon homologous recombination, 
the endogenousNOVX gene is mutated or otherwise altered but stiU encodes functional 
protem (e^g., the upstream regulatory region can be altered to thereby alter the expression of 

the endogenousNOVXprotem).Mthehomologous recombination vector, the alteredportion 

ofthe NOVX gene is flanked at its 5'-and3'-termini by additional nucleic acidoftheNOVX 
gene to aUow for homologous recombination to occur between iho exogenous NOVX gene 

camedbythevectorandanendogenousNOVXgeneinanembryonicstemcell The 

addrtonalflankingNOVXnucleic acid isof sufficient length for successfidhomol^^^^ 
^combmation with the endogenous gene. Typically, several kilobases of flanking DNA (both 
althe5'-and3'-tennini)areincludedin the vector. &e. e^.. Thomas, < 1987 0/751- 
503 for a description of homologous recombination vectors. lUe vector is ten mtroduced into 
an embryonic stem cell line (e.g., by electroporation) and cells in which the mtroduced NOVX 

gene has homologously-recombined with the endogenousNOVXgeneareselected. See eg 
U et al., 1992. Cell 69; 915. 

The selected cells are then injected into a blastocyst of an ammal (e.g., a mouse) to 
fonn aggregation chimeras. ..^..Bradley. 1987. h. Tbraixjcaronomas AND 
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Embryonic Stem Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 1 13-152. 
A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal 
and the embryo brought to term. Progeny harboring the homologously-recombined DNA in 
their germ cells can be used to breed animals in which all cells of the animal contain the 
homologously-recombined DNA by germline transmission of flie transgene. Mediods for 
constructing homologous recombination vectors and homologous recombinant animals are 
described further in Bradley, 1991. Curr. Opin. BiotechnoL 2: 823-829; PCT Ihtemational 
Publication Nos.: WO 90/1 1354; WO 91/01140; WO 92/0968; and WO 93/04169. 

In another embodim^ transgenic non-humans animals can be produced that contain 
selected systons that allow for r^ated expression of the transgene. One ^cample of such a 
system is flie cie/loxP recombinase system of bacteriophage PI. For a description of the 
cre/loxP recombinase system. See. e.g„ Lakso, et al., 1992. Proc. Natl. Acad. ScL USA 89: 
6232-6236. Another example of a recombinase system is the FLP recombinase system of 
Saccharomyces cerevisiae. &e, 0'GomMn,ef a/., 1991. Science 251:1351-1355. IfacreAoxP 
recombinase system is used to regulate expression of the transgene animals containing 
transgenes mcoding both flie Cre recombinase and a selected protein are required. Such 
animals can be provided through the construction of "double" transgenic animals, e.g., by 
mating two transgenic animals, one containing a transgene encoding a selected protein and the 
other containing a transgene ^icoding a recombinase. 

Clones of flie non-human transgenic animals described herein can also be produced 
according to tiie methods described in Wihnut, et al., 1997. Natttre 385: 810-813. In brief, a 
ceU {e.g., a somatic ceU) fix»m the transgenic animal can be isolated and induced to exit the 
growth cycle and enter Go phase. The quiescent ceU can then be fused, e.g., through the use of 
electrical pulses, to an enucleated oocyte fiom an animal of the same species from which the 
quiescent cell is isolated. The reconstructed oocyte is then cultured such that it develops to 
morula or blastocyte and then transferred to pseudopregnant female foster animal. The 
ofispring borne of this female foster animal wiU be a clone of the animal fiom which the cell 
{e.g., the somatic cell) is isolated. 

Pharmaceutical Compositions 

The NOVX nucleic acid molecules, NOVX proteins, and anti-NOVX antibodies (also 
referred to herein as "active compounds") of the invention, and derivatives, fiagments, analogs 
and homologs thereof, can be incorporated into pharmaceutical conqwsitions suitable for 
administration. Such compositions typicaUy comprise the nucleic acid molecule, protein, or 
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antibody and a phannaceuticaUy acceptable canier. As used herein, "phannaceuticaUy 
acceptable earner" is intended to include any and aU solvents, dispersion media, coatings, 
antibacterial and antifimgal agents, isotonic and absorption delaying agents, and the like, 
con^wtible wifli pharmaceutical administration. Suitable canias are described in the most 
recent edition of Remmgton's Pharmaceutical Sciences, a standard reference text in flie field, 
which is incorporated herein by reference. Preferred exanqiles of such carriers or diluents 
include, but are not luuited to, water, saline, finger's solutions, dextrose solution, and 5% 
human serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also be 
used. The use of such media and agents for phannaceuticaUy active substances is well known 
in the art. Excqit mso&r as any conventional media or agent is incompatible with the active 
compound, use fliereof in flie compositions is conten9)lated. Supplementary active 
compounds can also be incorporated mto flie compoations. 

A pharmaceutical composition of flie invention is formulated to be compatible wifli its 
intended route of adminisbation. Examples of routes of administration include parenteral, 
e.g., intravenous, intradermal, subcutaneous, oral ie.g., inhalation), transdermal (Le., topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
intradermal, or subcutaneous appUcation can include tiie following components: a sterile 
diluent such as water for injection, saline solution, fixed oils, polyetiiylene glycols, glycerine, 
propylene glycol or other syntiietic solvents; antibacterial agents such as benzyl alcohol or 
methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 
as efliylenediaminetetraacetic acid (EDTA); buffers such as acetates, citoates or phosphates, 
and agents for the adjushnent of tonicity such as sodium chloride or dexhose. The pH can be 
adjusted wifli acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral 
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 
solutions (where water soluble) or dispersions and sterile powders for flie extemporaneous 
preparation of sterile injectable solutions or dispersion. For intiavenous administration, 
suitable carriers mclude physiological saline, bacteriostatic water, Cremophor EL~ (BASF, 
Parsippany, N. J.) or phosphate buffered saline (PBS), hi all cases, flie composition must be 
sterile and should be fluid to flie extent fliat easy syringeabiUty exists. It must be stable under 
flie conditions of manufechare and storage and must be preserved against flie contaminating 
action of microorganisms such as bacteria and fimgi. The carrier can be a sohrent or 
dispersion medium containing, for example, water, eflianol, polyol (for example, glycerol, 
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propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. 
The proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by 
the maintenance of the required particle size in the case of dispersion and by the use of 
surfactants. Prevention of the action of microorganisms can be achieved by various 
antibacterial and antifungal agents, for example, parabens, chloiobutanol, phenol, ascoibic 
acid, tfaimerosal, and Hhe like. In many cases, it will be preferable to include isotonic agents, 
for exanq)le, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the 
composition. Prolonged absorption of the injectable conqjositions can be biou^t about by 
including in the composition an agent which delays absorption, for exaiiq>le, aluminum 
monostearate and gelatin. 

Sterile injectable solutions can be prqiared by incorporating the active compound (e.g., 
an NOVX protdn or anti-NOVX antibody) m the required amount in an ^propriate solvent 
with one or a combination of ingrediaits numerated above, as requited, followed by filtered 
sterilization. Genoally, dispMsions are prepared by incoiporating tiie active compound mto a 
sterile vehicle fliat contains a basic dispersion medium and the required other ingredients fiom 
those enumerated abovd In the case of sterile powdas for the pi^aration of sterile injectable 
solutions, methods of preparation are vacuum drying and fiBeze-drying that yields a powder of 
the active ingredient plus any additional desired ingredient fix)m a previously sterile-filtered 
solution thereof. 

Oral compositions generally include an inert diluent or an edible carrier. They can be 
enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the form 
of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier 
for use as a mouthwash, wherein the compound in the fluid carrier is apphed orally and 
swished and expectorated or swaUowed. PhannaceuticaUy compatible binding agents, and/or 
adjuvant materials can be included as part of the composition. The tablets, pills, capsules, 
troches and the like can contain any of the following ingredients, or compounds of a similar 
nature: a binder such as microcrystalline ceUulose, gum tragacanth or gelatin; an excipient 
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel. or com starch; a 
lubricant such as magnesium stearate or Sterotes; a gUdant such as colloidal siKcon dioxide; a 
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppeimint, 
methyl salicylate, or orange flavoring. 
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For administration by inhalation, the compounds are deUvered in the fonn of an 
aerosol spray from pressured container or dispenser which contains a suitable piopeUant. e.g., 
a gas such as carbon dioxide, or a nebulize. 

Systemic administration can also be by transmucosal or transdermal means. For 
5 transmucosal or transdermal administration, penetrants appropriate to the barrier to be 
permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fiisidic acid 
derivatives. Tnfflsmucosaladmmistration can be accomplished Ihiough the use of nasal spr^^ 
or suppositories. For Iransdemul administration, the active compounds are formulated into 
10 ointments, salves, gels, or creams as generaUy known in the art. 

The compounds can also be prepared in the form of suppositories ie.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention enemas 
for rectal delivay. 

In one embodiment, the active compounds are prepared with carriers that will protect 
the compound against rapid elimination from the body, such as a controlled release 
foimulation.includingimplantsandmicroencapsulateddeUverysystems. Biodegradable 
biocompatiblepolymers can be used, such as ethylene vinyl acetate, polyanhydrides. 
polyglycoUc acid. coUagen. polyorlhoesters. and polylactic acid. Methods for preparation of 
such formulations will be apparent to those skiUed in the art. The materials can also be 
obtained comm«cially from Alza Corporation and Nova Pham^aceuticals. Inc. Oposomal 
suspensions (including fiposomes targeted to infected cells with monoclonal antibodies to viral 
antigens) can also be used as phamiaceuticaUy acceptable earners. These can be prepared 
according to mefliods known to those skilled in the art, for example, as described in U S 
Patent No. 4,522,811. 

a is especially advantageous to formulate oral or parenteral compositions in dosage 
unit form for ease of administration and unifomuly of dosage. Dosage unit form as used 

heremrefers to physicaUy discrete units suited as unitary dosages for ae subject to be tr^ 
each umtcontainingapredetermined quantity of active compound calculated to prodm^^ 
desn:ed therapeutic effect in association with the required pharmaceutical carrier The 
specification for the dosage unit fomrs of the invention are dictated by and directly dq,emlent 
on the umque characteristics of the active compound and the particular ther^utic effect to be 
achreved, and the limitations inherent in the art of compounding such an active compomui for 
the treatment of mdividuals. 
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The nucleic acid molecules of the invention can be inserted into vectors and used as 
gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 
intravenous injection, local administration {see, e.g., U.S. Patent No. 5,328,470) or by 
stereotactic injection {see. eg., Chen, et al, 1994. Proc. Natl Acad, Scu USA 91: 3054-3057). 
The pharmaceutical preparation of the gene therapy vector can include the grate therapy vector 
in an acceptable diluent, or can comprise a slow release matrix in which the gene delivery 
vehicle is imbedded. Altematively, where the complete gene delivery vector can be produced 
intact fix>m recombmant ceDs, e.g.^ retroviral vectors, the pharmaceutical pi^aration can 
include one or more cells that produce the gene delivery system. 

The pharmaceutical compositions can be included in a container, pack, or dispenser 
together with instmctions for administration. 

Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express NOVX 
protein {e.g., via a recombinant ejqpression vector in a host cell in gene therapy applications), 
to detect NOVX mRNA {e.g., in a biological sample) or a genetic lesion in an NOVX gene, 
and to modulate NOVX activity, as described fiirther, below. In addition, the NOVX proteins 
can be used to screen drugs or compounds that modulate the NOVX protein activity or 
expression as well as to treat disorders characterized by iasufScient or excessive production of 
NOVX protein or production of NOVX protein forms that have decreased or aberrant activity 
compared to NOVX wild-type protein {e,g \ diabetes (regulates insulin release); obesity (binds 
and transport lipids); metaboUc disturbances associated with obesity, the metabolic syndrome 
X as well as anorexia and wasting disorders associated with chronic diseases and various 
cancers, and infectious disease(possesses anti-microbial activity) and the various 
dyslipidemias. In addition, the anti-NOVX antibodies of the invention can be used to detect 
and isolate NOVX proteins and modulate NOVX activity, hi yet a further aspect, the invention 
can be used in methods to influence appetite, absorption of nutrients and the disposition of 
metaboUc substrates in both a positive and negative fashion. 

The mvention further pertains to novel agents identified by the screening assays 
described herein and uses thereof for treatments as described, supra. 

Screening Assays 

The invention provides a method (also referred to herein as a ''screening assay") for 
identi^g modulators, candidate or test compounds or agents (e.^., peptides, 
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sur£ELce is contacted with a test conq>ound and the ability of the test compound to bind to an 
NOVX protein determined. The cell, for example, can of mammalian origin or a yeast cell. 
Determining the ability of the test compound to bind to the NOVX protein can be 
accomplished, for example, by coupling the test compound with a radioisotope or enzymatic 
label such that binding of the test compoimd to the NOVX protein or biologically-active 
portion thereof can be determined by detecting the labeled compound in a complex. For 
example, test compounds can be labeled with ^"l. ^^S. *^C, or ^H, either directly or indirectty, 
and the radioisotope detected by direct counting of radioemission or by scintillation counting. 
Alternatively, test compounds can be em^atically-labeled with, for example, horseradish 
peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label detected by 
determination of conversion of an ^ropriate sulistrate to product. In one embodiment, the 
assay con^)rises contacting a cell which expresses a membrane-bound form of NOVX protein, 
or a biologically-active portion thereof, on the cell sur&ce with a known compound which 
binds NOVX to form an assay mixture, contacting the assay mixture with a test compound, 
and determining the ability of the test compound to interact with an NOVX protein, wherein 
detOTnining the ability of the test compound to interact with an NOVX protein comprises 
determining the ability of the test compoimd to preferentially bind to NOVX protein or a 
biologically-active portion thereof as compared to the knovm compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of NOVX protein, or a biologically-active portion thereof, 
on the cell surface with a test compound and determining the ability of the test compound to 
modulate (eg., stimulate or inhibit) the activity of the NOVX protein or biologically-active 
portion thereof. Determining the ability of the test compound to modulate the activity of 
NOVX or a biologically-active portion thereof can be accompUshed, for example, by 
determining the ability of the NOVX protein to bind to or interact with an NOVX target 
molecule. As used herein, a "target molecule" is a molecule with which an NOVX protein 
binds or interacts in nature, for example, a molecule on the surfece of a cell which expresses 
an NOVX interacting protein, a molecule on the surface of a second cell, a molecule in the 
extracellular milieu, a molecule associated with the internal surface of a cell membrane or a 
cytoplasmic molecule. An NOVX target molecule can be a non-NOVX molecule or an 
NOVX protein or polypeptide of the invention. In one embodiment, an NOVX target 
molecule is a component of a signal transduction pathway that facilitates transduction of an 
extracellular signal (eg. a signal generated by binding of a conq>ound to a membrane-bound 
NOVX molecule) through the cell membrane and into the celL The target, for example, can be 
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a second interceUular protein that has catalytic activity or a protein that'feciUtates the 
association of downstream signaling molecules with NOVX. 

Determining the abiUty of the NOVX protein t» bmd to or interact with an NOVX 
target molecule can be accomplished by one of the methods described above for detennining 
direct binding. In one embodiment, determining the ability of the NOVX protein to bind to or 
interact with an NOVX target molecule can be accomplished by determining the activity of the 
target molecule. For example, the activity of the target molecule can be detetmined by 
detecting mduction of a ceUular second messenger of the target (i.e. intraceUular Ca^*, 
diac3dglycerol, ff 3, etc.). detectmg catalytic/enzymatic activity of the target an appropriate 
substrate, detecting ihe induction of a r^orta- gene (comprising an NOVX-reqwnsive 

regulatory element operatively linked toanucleic acid encodmgadetectable marker 
luciferase), or detecting a cellular response, for example, cell survival, cellular differmtiation, 
or cell proliferatioa 

In yet another embodnnent. an assay of the invention is a ceU-free assay comprising 
contacting an NOVX protein or biologically-active portion thereof with a test compound and 
determining the abifity of the test compound to bind to the NOVX protein or biologicaUy- 
active portion fliereof Bindiug of the test compound .to the NOVX protein can be detennined 
either directly or mdirectty as described above. Jn one such embodiment, the assay comprises 
contacting the NOVX protein or biologically-active portion thei^f with a known compound 
which binds NOVX to form an assay mixture, contacting the assay mixture with a test 
compound, and detemiining the abiUty of the test compound to interact with an NOVX 
protem. wherem detennining the ability of the test compound to interact with an NOVX 
protein comprises determining the ability of the test compound to preferentially bind to NOVX 
or biologicaUy-active portion thereof as compared to the known compound. 

In StiU another embodiment, an assay is a ceU-fiee assay comprising contacting NOVX 
protein or biologicaUy-active portion thereof with a test compound and detemiining the abffity 
of the test compomid to modulate (e.g. stimulate or inhibit) tiie activity of the NOVX protem 
or biologicaUy-active portion thereof. Determining the abitity of the test compound to 
modulate tiie activity of NOVX can be accompUshed, for example, by det«mimng ibo ability 
of tiie NOVX protein to bind to an NOVX target molecule by one of tiie methods described 
above for determining direct binding. In an alternative embodiment, determining flie ability of 
the test compound to modulate the activity of NOVX protem can be accon^Kshed by 
detemriningtiieabiUtyoftheNOVXprotemfurthermodulateanNOVXtargetmolecule For 
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example, the catalytic/enzymatic activity of the target molecule on an appropriate substrate 
can be determined as described, supra. 

In yet anoth^ embodiment, the cell-free assay comprises contacting the NOVX protein 
or biologically-active portion thereof with a known compound which binds NOVX protein to 
fomi an assay mixture, contactmg the assay mixture with a test compound, and determining 
the ability of the test compound to interact with an NOVX protein, wherein detennining the 
ability of the test compound to interact with an NOVX protein comprises detennining the 
ability of the NOVX protein to preferentially bind to or modulate the activity of an NOVX 
target molecule. 

The cell-free assays of the invention are amenable to use of both flie soluble form or 
the membrane-bound form of NOVX protein. In the case of cell-free assays comprising the 
membrane-bound form of NOVX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form of NOVX protdn is maintained m solutioxL Exatrq)les of 
such solubilizing agents include non-ionic detergents such as n-octylglucoside, 
n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-melhylglucamide, 
decanoyl-N-methylglucamide, Triton® X-lOO, Triton® X-1 14, Thesit®, 
Isotridecypoly(ethylene glycol ether)n, N-dodecyl-N^ST-dimethyl-S-ammonio-l-propane 
sulfonate, 3-(3-cholamidopropyl) dimethylanuniniol-l-propane sulfonate (CHAPS), or 
3-(3-cholaimdopropyl)dimethyianunimol-2-hydroxy-l-pTopane sulfonate (CHAPSO). 

In more than one embodiment of the above assay methods of the invention, it may be 
desirable to immobilize either NOVX protein or its target molecule to facilitate separation of 
complexed fi^m uncomplexed forms of one or both of the proteins, as well as to accommodate 
automation of the assay. Bindmg of a test compound to NOVX protein, or interaction of 
NOVX protein with a target molecule in the presence and absence of a candidate compound, 
can be accomplished in any vessel suitable for containing the reactants. Examples of such 
vessels include microtiter plates, test tubes, and micro-centrifiige tubes. In one embodiment, a 
fusion protein can be provided that adds a domain that allows one or both of the proteins to be 
bound to a matrix. For example, GST-NOVX fiision proteins or GST-target fusion proteins 
can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or 
glutathione derivatized microtiter plates, that are then combined with the test compound or the 
test compound and either the non-adsorbed target protein or NOVX protein, and the mixture is 
incubated under conditions conducive to complex formation (e.^., at physiological conditions 
for salt and pH). Following incubation, the beads or microtiter plate wells are washed to 
remove any unbound components, the matrix immobilized in the case of beads, conq>lex 
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detemmed either dnectly or indirectly, for example, as described, s^ra. Alternatively, the 
complexes can be dissociated from the matrix, and the level of NOVX protein binding or 
activity determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 
. screening assays of the invention. For example, either the NOVX protein or its target 
molecule can be hmnobiUzed utilizing conjugation of biotin and slxeptavidia Biotinylated 
NOVX protein or target molecules can be pr^^ared from biotin-NHS 
(N-hydroxy-succinimide)using techniques weU-kao^vn^thintheartCe^^ 
Pierce Chemicals. Rockford.ia).andimmobilizedin the weUs of str^tavidm^ 
plates (Pierce Chemical). Alternatively, antibodies reactive with NOVX protein or target 
molecules, but whichdo not int^withbindingoftheNOVXprotein to its targetmolecule 
canbederivatizedtotheweIl8oftheplate.andunboundtar8etorNOVXprotdntrapp«^ ' 
thewells by antibody conjugation. Methods for detecting such complexes, in addition to those 
d^abovefortireGST-immobiIizedcomplexes,includeimmunod^^ 
usmgantibodiesreactivewiflrtheNOVXproteinortargetmolecule,aswellasenzyme-^^ 

assays fliatxelyon detecting an enzymatic activity associated witit the NOVXprotein or target 
molecula ^ 

to«K*b™bodilnent.im«iatetoofNOVXp«tetaexp,^ 

t.HNAorp,oM,ma.ecdlhd««,™ed. Thel«^„f«cp,essionofNOVX.rfmAor 
^mthepr««»=.ofa»caad,d«ec«n.p,™^i, compared U. ftclevc. of «,,«^„nof 
NOVXmRNAorp™tetoma,ed««K»ofthecandi<laKco»,„u„d. Ttecandidate 
oo«.po,md CM ten be id«Med as a m«»dato of NOVX mRNA or p,otem exp^ 
upontosc^-pariso,. I">r sample, «hca«cpr=^o»ofNOVXmRNA or pn>teb fa greater 
fre, ««iateUly sigruficanfly greater) in presence of a» c«Kiidate compound ton in ta 
.ImKo. fte candidate oon^onnd is identified as a stimulator of NOVX mENA or protein 
«q»«sion. Alten,aavely. when expression of NOVX mSNA or protein is 1«„ (««i«icdl, 
«8^y less) in ft, presence of fte candidate compound d«n in it. abs«c c«Kiid.te 
compound is identified as an inlnWofNOVXmRNAor protein expressi^.^^ 
NOVX mRNA or protein expression in tte cells can be detenmned by meftods d«»,ibed 
heiOTi fcr detecting NOVX mRNA or protein. 

In yet anoflier aspect of U,e invention. fl,e NOVX proteins can be usM a. -bait 
proteins" in a two-hybrid assay or tiuee Irybrid assay e.,.. US. Patea, No. 5 
2^.aL, V^. C^ni: 223-232; ^.idnra. 1993.^ 268: ,2046-12^4; 
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Bartel, et al, 1993. Biotechniques 14: 920-924; Iwabuchi, et al., 1993. Oncogene 8: 
1693-1696; and Brent WO 94/10300), to identify other proteins that bind to or interact with 
NOVX ("NOVX-binding proteins" or "NOVX-bp") and modulate NOVX activity. Such 
NOVX-binding proteins are also likely to be involved in the propagation of signals by the 
NOVX proteins as, for example, iq)stream or downstream elements of the NOVX pathway. 

The two-hybrid system is based on the modular nature of most transcription fectois. 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 
two different DNA constructs. In one construct, the gene that codes for NOVX is fused to a 
gaie encoding the DNA binding domain of a known transcription fector (e.g., GAL-4). hi Ae 
other construct, a DNA sequence, from a Ubrary of DNA sequences, that encodes an 
unidentified protein ("prey" or "sample") is fused to a gene that codes for the activation 
domain of the known transcription fector. If the "bait" and the "prey" proteins are able to 
interact, in vivo, fomiing an NOVX-dq)endent complex, the DNA-binding and activation 
domains of the transcription fector are brought into close proximity. This proximity allows 
transcription of a reporter gene ie.g., LacZ) that is operably linked to a transcriptional 
regulatory site responsive to the transcription fector. Expression of the reporter gene can be 
detected and ceU colonies containing the functional transcription fector can be isolated and 
used to obtain the cloned gene that encodes the protein which intaacts with NOVX. 

The invention further pertains to novel agents identified by the aforementioned 
screwing assays and uses fliereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the corresponding 
complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way 
of example, and not of limit^on, these sequences can be used to: (z) map their respective 
genes on a chromosome; and, thus, locate gene regions associated with genetic disease; (i/) 
identify an individual from a minute biological sample (tissue typmg); and (i«) aid in forensic 
identification of a biological sample. Some of these applications are described in the 
subsections, below. 

Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is daUed 
chromosome mapping. Accordingly, portions or fragments of the NOVX sequences, SEQ ID 
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NOS. l. 3, 5, 7. 9. 1 1. 13. 15. 17. 19, 21. 23, 25. 27. 29, and 31. or fragments or derivatives 
thereof can be used to map the location of flie NOVX genes, respectively, on a chromosome. 
The mapping of the NOVX sequences to chromosomes is an important first step in correlating 
these sequences with genes associated with disease. 

Briefly, NOVX genes can be mapped to chromosomes by preparing PC3t primers 
(preferably 15-25 bp in length) from the NOVX sequences. Computer analysis of the NOVX, 
sequences can be used to rapidly select primers that do not span more than one exon in the 
genomic DNA, thus compUcating the amplification process. These primers can then be used 
for PGR screening of somatic ceU hybrids containing individual human chromosomes. Only 
those hybrids cont^g the human geae conesponding to the NOVX sequences wiU yield an 
amplified fi:agment 

Somatic cell hybrids are prepared by fusing somatic cells from different manmials 
(e.g., human and mouse cells). As hybrids of human and mouse cells grow and divide, they 
gradually lose human chromosomes in random order, but retain the mouse chromosomes. By 
using media in which mouse cells cannot grow, because they lack a particular enzyme, but in 
which hmnan cells can, the one human chromosome that contains the gene encoding the 
needed enzyme will be retained. By using various media, panels of hybrid cell lines can be 
established. Each ceU line in apanel contains either a single human chromosome or a small 
number of human chromosomes, and a fidl set of mouse chromosomes, allowing easy 
m^ing of individual genes to specific human chromosomes. See. e.g., D'Eustachio, et al., 
1983. Science 220: 919-924. Somatic cell hybrids containing only fragments of human 
chromosomes can also be produced by using human chromosomes with translocations and 
deletions. 

PGR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 
sequence to a particular chromosome. Three or more sequences can be assigned per day using 
a single thennal cycler. Using the NOVX sequences to design oUgonucleotide primers, sub- 
localization can be achieved with panels of fragments from specific chromosomes. 

Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 
chromosomal spread can further be used to provide a precise chromosomal location in one 
step. Chromosome spreads can be made using cells whose division has been Mocked in 
metaphase by a chemical like colcemid that disn^ts the mitotic spindle. Thechromosomes 
can be treated brieflywith trypsin, and thenslained with Giemsa. A pattern of Kght and daric 
bands develops on each chromosome, so fliat flie chromosomes can be identified individually. 
The FISH technique can be used with a DNA sequence as short as 500 or 600 bases. 
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However, clones larger than 1,000 bases have a higher likelihood of binding to a unique 
chromosomal location with suflBcient signal intensity for simple detection. Preferably 1,000 
bases, and more preferably 2,000 bases, will suflBce to get good results at a reasonable amount 
of time. For a review of this technique, see, Verma, et aL, HUMAN CHROMOSOMES: A 
Manual of Basic Techniques (Pergamon Press, New York 1988). 

Reagents for chromosome mqiping can be used individually to mark a single 
chromosome or a single site on that chromosome, or panels of reagents can be used for 
marking multiple sites and/or multiple chromosomes. Reagents corresponding to noncoding 
regions of the genes actually are preferred for mapping purposes. Coding sequences are more 
likely to be conserved within gene femiUes, thus increasing the chance of cross hybridizations 
during chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location, the physical 
position of the sequence on the chromosome can be correlated with genetic map data. Such 
data are found, e.g., in McKusick, Mendelian toffiERirANCE IN Man, available on-line 
through Johns Hopkins University Welch Medical Library). The relationship between genes 
and disease, mapped to the same chromosomal region, can then be identified through linkage 
analysis (co-inheritance of physically adjacent genes), described in, eg., Egeland, et al, 1987. 
Nature,325:7S3-787. 

Moreover, diJBferences in the DNA sequences between individuals affected and 
unaffected with a disease associated with the NOVX gene, can be determined. If a mutation is 
observed in some or all of the affected individuals but not in any unaffected individuals, then 
the mutation is likely to be the causative agent of the particular disease. Comparison of 
affected and unaffected individuals generally involves first looking for structural alterations in 
the chromosomes, such as deletions or translocations that are visible fi-om chromosome 
spreads or detectable using PGR based on that DNA sequence. Ultimately, complete 
sequencing of genes fiom several individuals can be p^formed to confirm the presence of a 
mutation and to distinguish mutations &om polymorphisms. 

Tissue Typing 

The NOVX sequences of the invention can also be used to identify individuals &om 
minute biological samples. In this technique, an individual's genomic DNA is digested with 
one or more restriction enzymes, and probed on a Southern blot to yield unique bands for 
identification. The sequences of the invention are usefiil as additional DNA markers for RFLP 
('^restriction fi:agment length polymorphisms," described in U.S. Patent No. 5,272,057). 
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Furthennore. the sequences of the invention can be used to provide an alternative 
technique th at detemunes the ac^aal base-by-base DNA sequence of selected portions of an 
mdrvxdual's genome. TT.us. the NOVX sequences described herein can be used to prepare two 
PCRpnmers &om the 5'- and 3'-temuni of the sequ^ices. These primers can then be used to 
5 amplily an individual's DNA and subsequentty sequence it 

Panels of corresponding DNA sequences fiom individuals, prepared in this mamier 
can provide unique individual identifications, as each individual wiU have a unique set of ^h 
DNA sequences due to allelic differences. Hre sequences of the invention can be used to 
'^^t-^-hid^ntificationsequencesfiomindividualsandtotissue.^^ 
ofthemventionuniquelyrepreserrtportionsofflrehumangenome. AlleUc variation occurs to 
some degreein the codingregionsofthesesequences.andtoagreat.degreeinthenoncodi^ 
regions. » is estimated that aUeUc variation between individual humans occurs with a 
fiequencyofabout once per each 500 bases. Much of the aUelic variation is due to single 
15 ''^^"'"''^'^'^''^'^'^^^^ 

Each of the sequences described herein can, to some degree, be used asastandard 
agamstwhichDNAfiomanindividualcanbecompaxedforidentificationpurposes Because 
greater n«mb«s of polymorphisms occur in thenoncodingregions. fewer sequent 
°---^to<iifferentiateindividuals.Ilrenoncodingsequences^ 
20 P-^veindividualidentificationwithapanelofperiu^slOtol.0^ 

SEQIDNOS:l,3.5.7.9.11.13.15.17.19.21.23.25.27.29,and31areused,amore 
^ropriatemm^erofprim^sforpositive individual identification would be 500-2,0^^^ 

25 Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic 
assays, prognostic assays, pharmacogenomics. and monitoring clinical trials are used for 

prognostic(predictive)puxposestotherebytreatanindividualprophy^^^^^^^ Accordingly 
^-^^^of^^einventionrelatestodiagnosticassays 
30 --l--<i«pressionaswellasNOVXactivity.indre« 

blood, serum. ceUs.tissue)to thereby determine whether an individual is afflictedwi^ 
diseaseor disorder, oris at risk of developing a disorder, associated with aberrant NOVX 
^ressronor activity. lire disorders includemetaboUc disorder., d^ 
drsease. anorexia, cancer-assodated cachexia, cancer. neurodeg«rerative disorder^ 
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Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders, 
and the various dyslipidemias, metabolic disturbances associated with obesity, the metabolic 
syndrome X and wasting disorders associated with chronic diseases and various cancers. The 
invaition also provides for prognostic (or predictive) assays for determining whether an 
individual is at risk of developing a disorder associated with NOVX protein, nucleic acid 
expression or activity. For exanq)le, mutations in an NOVX gene can be assayed in a 
biological sample. Such assays can be used for prognostic or predictive purpose to thereby 
prophylactically treat an individual prior to the onset of a disorder characterized by or 
associated with NOVX protein, nucleic acid expression, or biological activity. 

Another aspect of the mvention provides methods for determining NOVX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 
prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 
Phaimacogenomics allows for the selection of agents (e.g., drugs) for ther^eutic or 
prophylactic treatment of an individual based on the genotype of the individual (e.g., the 
genotype of the mdividual examined to determine the ability of the individual to respond to a 
particular agent) 

Yet another aspect of the invention pertains to monitoring the influence of agents (e.g., 
drugs, compounds) on the expression or activity of NOVX in clinical trials. 

These and other agents are described in fiuther detail in the following sections. 

Diagnostic Assays 

An exemplary method for detecting the presence or absence of NOVX in a biological 
sample involves obtaining a biological sample from a test subject and contacting the biological 
sample with a compound or an agent enable of detecting NOVX protein or nucleic acid (e.g., 
mRNA, genomic DNA) diat encodes NOVX protein such that the presence of NOVX is 
detected in the biological sample. An agent for detecting NOVX mRNA or genomic DNA is a 
labeled nucleic acid probe capable of hybridizing to NOVX mRNA or genomic DNA. The 
nucleic acid probe can be, for example, a full-length NOVX nucleic acid, such as the nucleic 
acid of SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, and 31, or a portion 
thereof, such as an oligonucleotide of at least 15, 30, 50, 100, 250 or 500 nucleotides in length 
and sufficient to specifically hybridize under stringent conditions to NOVX mRNA or 
genomic DNA. Other suitable probes for use in the diagnostic assays of the invention are 
described herein. 
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An agent for detecting NOVX protein is an antibody capable of binding to NOVX 
protein, preferably an antibody with a detectable labeL Antibodies can be polyclonal, or more 
preferably, monoclonal. An intact antibody, or a fiagment thereof Fab or F(ab%) can be 
used. The term "labeled", with regard to the probe or antibody, is intended to encompass 
direct labeling of the probe or antibody by coupling (ie., physicaUy linking) adetectable 
substance to the probe or antftody, as weU as indirect labeling of the probe or antibody by 
reactivitywithanotherieagentthatisdiiectly labeled. Examples of indirect labeling include 
detection of aprimary antibody using a fluorescently-labeled secondary antibody and 
end-labeling of a DNA probe with biotin such that it can be detected with fluorescently- 
labeled strq)tavidm. The term "biological sample" is intended to include tissues, cells and 
biological fluids isolated ftom a subject, as weU as tissues, cells and fluids present within a 
subject That is, the detection method of the invention can be used to detect NOVX mRNA, 
protein, or genomic DNA in a biological sample in vitro as weU as in vivo. For example, in 
vitro techniques for detection of NOVX mRNA include Northern hybridizations and in situ 
hybridizations. /„ vitro techniques for detection of NOVX protein include enzyme linked 
immunosorbent assays (ELISAs), Western blots, immunoprecipitations, and 
immunofluorescence. In vitro techniques for detection of NOVX genomic DNA include 
Southemhybridizations. Fm1hermorB.«,vfw, techniques for detection of NOVX protein 
include introducing into a subject a labeled anti-NOVX antibody. For example, the antibody 
can be labeled with a radioactive marker whose presence and location in a subject can be 
detected by standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the test 
subject Altematively. the biological sample can contain mRNA molecules from the test 
subject or genomic DNA molecules from the test subject A preferred biological sample is a 
penpheral blood leukocyte sample isolated by conventional means from a subject 

hi another embodiment, the methods further involve obtaining a control biological 
sample from a control subject, contacting the control sample with a compomid or agent 
capable of detecting NOVX protein, mRNA, or genomic DNA, such that the presence of 
NOVX protein. mRNA or genomic DNA is detected in the biological sample, and conq,aring 
the presence of NOVX protein, mRNA or genomic DNA in the control sample with the 
presence of NOVX protein, mRNA or genomic DNA in the test sample. 

The invention also encompasses kite for detecting the presence of NOVX in a 
biological sample. For example, the kit can comprise: a labeled con^und or agent enable of 
detectingNOVXproteinormRNAinabiological sample; me^ for det^miningflre amount 
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of NOVX in the sample; and means for comparing the amoxmt of NOVX in the san^)le with a 
standard The compound or agent can be packaged in a suitable container. Theldtcanfurtha: 
conq)rise instructions for using the kit to detect NOVX protein or nucleic acid 

5 Prognostic Assays 

The diagnostic methods described herein can furthennore be utilized to identify 
subjects having or at risk of developing a disease or disorder associated with aborant NOVX 
expression or activity. For example, the assays described herein, such as the preceding 
diagnostic assays or the following assays, can be utilized to identify a subject having or at risk 

10 of developing a disorder associated with NOVX protein, nucleic acid expression or activity. 
Alternatively, the prognostic assays can be utilized to identify a subject having or at risk for 
developing a disease or disorder. Thus, the invention provides a method for identifying a 
disease or disorder associated with aberrant NOVX expression or activity in which a test 
sanqple is obtained from a subject and NOVX protein or nucleic acid mRNA, genomic 

IS DNA) is detected, wherein the presence of NOVX protein or nucleic acid is diagnostic for a 
subject having or at risk of developing a disease or disorder associated with aberrant NOVX 
expression or activity. As used herein, a "test sample" refers to a biological sample obtained 
from a subject of interest. For example, a test sample can be a biological fluid (e.g., serum), 
cell sample, or tissue. 

20 Furthermore, the prognostic assays described herein can be used to determine whether 

a subject can be administered an agent an agonist, antagonist, peptidomimetic, protein, 
peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 
associated with aberrant NOVX expression or activity. For example, such methods can be 
used to determine whether a subject can be effectively treated with an agent for a disorder. 

25 Thus, the invention provides methods for determining whether a subject can be effectively 
treated with an agent for a disorder associated with aberrant NOVX expression or activity in 
which a test sample is obtained and NOVX protein or nucleic acid is detected (e.^., wherein 
Qie presrace of NOVX protein or nucleic acid is diagnostic for a subject that can be 
administered the agent to treat a disorder associated with aberrant NOVX expression or 

30 activity). 

The methods of the invention can also be used to detect genetic lesions in an NOVX 
gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 
characterized by aberrant cell proliferation and/or differentiation. Jn various embodiments, the 
methods include detecting, ui a sample of cells from tiie subject, tiie presence or absence of a 
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genetic lesion chaiacterized by at least one of an alteration affecting the integrity of a gene 
encoding an NOVX-pwtein, or the misexpression of the NOVX gene. For exanq,le. such 
genetic lesions can be detected by asc«1aining the existence of at least one of: (0 a deletion of 
one or more nucleotides fiom an NOVX gene; {U) an addition of one or more nucleotides to an 
NOVX gene; (iiT) a substitution of one or more nucleotides of an NOVX gene, (fv) a 
chromosomal rearrangement of an NOVX gene; (v) an alteration in the level Jf a messenger 
KNA transcript of an NOVX gene. (vO aberrant modification of an NOVX gme. such as of the 

methylationi«ttemofthe genomic DNA.(WOthepr«^ofanon-wild-typa^^^^^^ 
of a messenger RNA transcript of an NOVX g«ie, « a non-wUd-type level of an NOVX 
protein, (ix) alleKc loss of an NOVX gene, and (r) inappropriate post-translational 
modification of an NOVX protein. As described herein, there are a large number of assay 

techniquesknowniniheartwhichcanbeusedfordetectinglesionsinanNOVXgene. A 
preferred biological sample is a peripheral blood leukocyte sample isolated by conventional 
means fiom a subj ect However, any biological sample containing nucleated cells may be 
used, inchiding. for example, buccal mucosal ceUs. 

In certain embodiments, detection of the lesion involves the use of a probe4)rimer in a 
polymerase chain reaction (PGR) {see. e,g., U.S. Patent Nos. 4,683, 195 and 4,683.202) such 
a8anchDrPCRorRACEPCR,or.aIternatively,inaligationchainreaction(LCR)(.ee. e.g. • 
Landegtan.«*a/..1988.&W24I:1077-1080;andNakazawa,ef«/.,1994.Proc Natl 
Acad, S<^USA^X, 360-364). the latter of which can be particularly useful for detecting point 
mutations in the NOVX-gene {see. Abravaya, etal, 1995. Nucl. Acids Res. 23: 675-682). 
This method can include the steps of collecting a sample of cells from a patient, isolating 
nucldc acid (e.g., genomic. mRNA or both) fiom the cells of the sample, contacting the 
nucleic acid sample with one or more primers that specifically hybridize to an NOVX gene 
under conditions such that hybridization and amplification of the NOVX gene fif present) 
occurs, and detecting the presence or absence of an amplification product, or detecting the size 
of the amplification product and comparing the length to a control sample. It is anticipated 
tiiat PGR and/or LCR may be desirable to use as a preliminary anq)lification step in 
conjmiction witii any of the techniques used for detecting mutations described herm. 

Alternative amplification methods include: self sustained sequence repKcation (see 
GuatelH, et cL, 1990. Proc. Natl. Acad. ScL USA 87: 1874-1878). tr^tional amplific^on 
system (see, Kwoh. a/., 1989. Proa Natl Acad Sci. USA 86: 1173-1177); Qp R«pUcase 
i^ee, Lizardi,^fl/, m%. BioTechnology 6: 1197). or anyothermzcleic add amplification 
metiiod. foUowed by die detection of the amplified molecules using techniques well known to 
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those of skill in the art These detection schemes are especially useful for the detection of 
nucleic acid molecules if such molecule are present in very low numbers. 

In an alternative embodiment, mutations in an NOVX gene fix>m a sample cell can be 
identified by alterations in restriction enzyme cleavage patterns. For example^ sample and 
S control DNA is isolated, amplified (optionally), digested with one or more restriction 

radonucleases, and firagment length sizes are detemuned by gel electrophoresis and compared. 
Di£fermces in firagment lengtii sizes between sample and control DNA indicates mutations in 
the sample DNA. Moreover, the use of sequence specific ribozymes {see, e.g„ U.S. Patent 
No. 5,493,531) can be used to score for the presence of specific mutations by development or 

10 loss of a ribozyme cleavage site. 

In other embodiments, genetic mutations in NOVX can be identified by hybridizing a 
sample and control nucleic acids, eg., DNA or RNA, to high-density arrays contaimng 
hundreds or thousands of oligonucleotides probes. See, e.g., Cronm, et aL, 1996. Human 
Mutation 7: 244-255; Kozal, et al, 1996. Nat Med. 2: 753-759. For example, genetic 

1 5 mutations in NOVX can be identified in two dimensional arrays containing light-generated 

DNA probes as described in Cronin, et a/., supra. Briefly, a first hybridization array of probes 
can be used to scan through long stretches of DNA in a sample and control to identify base 
changes between the sequences by making linear arrays of sequential overlapping probes. 
This step allows the identification of point mutations. This is followed by a second 

20 hybridization array that allows the characterization of specific mutations by using smaller, 
specialized probe arrays complementary to all variants or mutations detected. Each mutation 
array is composed of parallel probe sets, one complementary to the wild-type gene and the 
other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art 

25 can be used to directiy sequence the NOVX gene and detect mutations by comparing the 
sequence of the sample NOVX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim and 
Gilbert, 1977. Proa Natl Acad. Sci. USA 74: 560 or Sanger, 1977. Proc Natl. Acad ScL USA 
74: 5463. It is also contemplated that any of a variety of automated sequencing procedures 

30 can be utilized ivhen perfoiming the diagnostic assays (see, e,g., Naeve, et al., 1995. 
Biotechniques 19: 448), including sequencing by mass spectrometry (see, e.g., PCX 
Ihtemational Publication No. WO 94/16101; Cohen, et al., 1996. Adv. Otromatography 36: 
127-162; and Griffin, e/ a/., 1993. jfypL Biochem. Biotechnol. 38: 147-159). 
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Other methods for detecting mutations in the NOVX gene include methods in which 
protection fix>m cleavage agents is used to detect mismatched bases in RNA/RNA or 
RNA/DNAheteroduplexes. See, e.g.. Myers, ms.Sciencem: 1242. In general, the 
arttechniqueof "mismatchcleavage" starts by providing hetetoduplexes of formed by 
hybridizing (labeled) RNA or DNA containing the wUd-type NOVX sequence with potentially 
mutantRNAorDNAobtainedfromatissuesample. The doubl^stranded duplexes are 
treated with an agent that cleaves single-stianded regions of the duplex such as which wiU 
exist due to basepair mismatches between &e control and sample strands. For instance. 
RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids treated with S 
nucleasetoenzymaticallydigestingthemismatchedregions. M other «nbodim«»t8. either 
DNA/DNA or RNA/DNA d^lexes can be treated with hydroxylamine or osmium tetroxide 
andwxthpiperidineinordertodigestmismatchedregions. After digestion of fee mismatched 
regions, the resulting material is then separated by size on denaturing polyacrylamide gels to 
determme the site ofmutation. See. e.g.. Cotton, a/., im. Proc Nail. Acad. Sd. USA 85- 
4397; Sale^a. etal, 1992. Methods Enzynu>l 217: 286-295. In an embodiment, the control 
DNA or RNA can be labeled for detection. 

In stiU another embodiment, the mismatch cleavage reaction employs one or more 
protems ^at recognize mismatched base pairs in double-stranded DNA (so called "DNA 
^tchrepair"enzyures)indefined systems for detecting and mappingpointmut^^^^ 
NOVXcDNAsobtainedftomsamplesofcells. For example, the mutY enzyme of ^ coli 

cleavesAatCS/Amismatches and the thymidine DNA glycosylasefromHeLacellscleavesT 
atG/Tmismatches. e.^.. Hsu. ..a/.. 1994. Cara«.^^.,^ 15: 1657-1662. Accordingto 

an exemplary embodiment.aprobe based on anNOVX sequence. ..^..awild-typeNOVX 
sequence, is hybridized to a cDNA or other DNA product from a test ceU(s). The duplex is 

txeatedwithaDNAmismatch repair enzyme, and the cleavage products, if any can be 
detected fiom electrophoresis protocols or the like. See. e.g.. U.S. Patent No. 5.459.039 

In other embodiments, alterations in electrophoretic mobility wiU be used to identify 
mutations in NOVX genes. For example, single strand conformation polj^orphism (SSCP) 

may be used to detect differences in electrophoretic mobility between mutant and wild type 
nucleic acids. See. e.g.. Orita, et al, 1989. Proc. Natl. Acad. Set USA: 86: 2766- Cotton. 
1993. Mutat. Res. 285: 125-144; Hayashi. 1992. Genet. Anal. Tech. Appl. 9- 73-79 
Smgle-stranded DNA fragments of sample and control NOVX nucleic acids wiU be denatured 
and allowed to renature. The secondary structure of single-stranded nucleic acids varies 
accordmg to sequence, the resulting alteration in electix,phoretic mobility enables the detection 
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of even a single base change. The DNA fragments may be labeled or detected with labeled 
probes. The sensitivity of the assay may be enhanced by using RNA (rather than DNA), in 
which the secondary structure is more sensitive to a change in sequence. In one embodiment, 
the subject method utilizes heteroduplex analysis to separate double stranded heterodi5)lex 
molecules on the basis of changes in electtophoretic mobility. See, e.g.. Keen, et al., 1991. 
D-ends Genet 7: 5. 

In yet another embodiment, the movonent of mutant or wild-type fragments in 
polyacrylamide gels containing a gradient of denaturant is assayed usmg denaturing gradient 
gel electrophoresis (DGGE). See. e.g.. Myers, et aL. 1985. Nature 313: 495. When DGGE is 
used as ttie method of analysis, DNA will be modified to insure that it does not completely 
denature, for exanq),le by adding a GC clamp of approximately 40 bp of higji-meltmg GC-rich 
DNA by PGR. Jn a furthrar embodimrait, a temperature gradient is used in place of a 
denaturing gradient to idaitify diflferaices in the mobility of control and sample DNA. See. 
e.g.. Rosenbaum and Reissner, 1987. Biophys. Chem. 265: 12753. 

Examples of oflier techniques for detecting point mutations include, but are not limited 
to, selective oligonucleotide hybridization, selective amplification, or selective primer 
extension. For example, oligonucleotide primers may be prepared in which the known 
mutation is placed centrally and then hybridized to target DNA under conditions that permit 
hybridization only if a perfect match is found. See. e.g., Saiki, et al., 1986. Nature 324: 163; 
SaiM, 1989. Proc. Natl. Acad. Sci. USA 86: 6230. Such allele specific oligonucleotides 
are hybridized to PGR amplified target DNA or a number of different mutations when the 
oUgonucleotides are attached to the hybridizing membrane and hybridized with labeled target 
DNA. 

Alternatively, allele specific amplification technology that depends on selective PGR 
ampUfication may be used in conjunction with the instant inventioa Oligonucleotides used as 
primers for specific amplification may carry the mutation of interest in the center of the 
molecule (so that amplification depends on differential hybridization; see. e.g.. Gibbs, et aL, 
1989. Nucl. Acids Res. 17: 2437-2448) or at the extreme 3'-tenninus of one primer where, 
under appropriate conditions, mismatch can prevent, or reduce polymerase extension (see. e.g.. 
Prossner, 1993. Tibtech. 1 1 : 238). In addition it may be desirable to introduce a novel 
restriction site in the region of the mutation to create cleavage-based detection. See. e.g., 
Gasparini, et al.. 1992. MoL Cell Probes 6: 1. It is anticipated fliat in certain embodiments 
amplification may also be performed using Tag Ugase for amplification. See. e.g.. Barany, 
1991. Proc NatL Acad. ScL USA 88: 189. In such cases, ligation will occur only if there is a 
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perfect match at the S'-terminus of the 5' sequence, making it possible to detect flie pieseoce of 
a known mutation at a specific site by looking for the presence or absence of amplification. 

The methods described herein may be perfoimed, for example, by utilizing 
pre-packaged diagnostic kits comprising at least one probe nucleic add or antibody reagent 
described herein, which may be conveniently used, in clinical settings to diagnose 
patients exhibiting symptoms or family history of a disease or iUness involving an NOVX 
gene. 

Furthemiore, any ceU type or tissue, preferably per^hraal blood leukocytes, in which 
NOVX is expressed may be utilized in the prognostic assays described herein. However, any 
biological sample containing nucleated cells may be used, including, fOT exan^ile, buccal 
mucosal cells. 



Pharmacograomics 

Agents, or modulators that have a stimulatory or inhibitory effect on NOVX activity 
(e.g., NOVX gene expression), as identified by a screening assay described herein can be 
administered to individuals to treat (piophylactically or therapeuticaUy) disorders (The 
disorders include metaboUc disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Paridnson's 
Disorder, immune disorders, and hematopoietic disorders, and the various dyslipidemias, 
metaboKc disturbances associated with obesity, the metabolic syndrome X and wasting ' 
disorders associated with chronic diseases and various cancers.) In conjunction with such 
treatment, flie phannacogenomics (Le., the study of the relationship between an individual's 
genotype and that individual's response to a foreign compound or drug) of the individual may 
be considered. Differences in metabolism of therapeutics can lead to severe toxicity or 
aerapeutic faUure by altering the relation between dose and blood concentration of the 
pharmacologically active drug. Thus, the pharmacogenomics of the mdividual permits the 
selection of effective agents (e.g., dmgs) for prophylactic or ther^eutic treatmaits based on a 
consideration of the individual's genotype. Such phannacogenomics can fiirther be used to 
determine appropriate dosages and therapeutic regimens. Accordingly, the activity of NOVX 
protein, expression of NOVX nucleic acid, or mutation content of NOVX genes in an 
individual can be determined to thereby select appropriate agent(s) for therapeutic or 
prophylactic treatment of the individual. 

Pharmacogenomics deals with clinically significant hereditary variations in the 
req,onse to drugs due to altered drug disposition and abnormal action in affected persons. See 
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eg:, Eichelbaum, 1996. Clin. Exp. Pharmacol. Physiol, 23: 983-985; Lindw, 1997. Oin. 
Chem., 43: 254-266. In general, two types of phaimacogenetic conditions can be 
differentiated. Genetic conditions transmitted as a single factor altering the way drugs act on 
the body (altered drug action) or genetic conditions transmitted as single factors altering the 
way the body acts on dmgs (altered drug metabolism). These pharmacogenetic conditions can 
occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 
ddiydrogenase (G6PD) deficiency is a common inherited enzymopathy in which flie main 
clinical complication is hemolysis after ingestion of oxidant drugs (anti-malaiials, 
sulfonamides, analgesics, nitrofurans) and consumption of fava beans. 

As an illustrative embodimtait, the activity of drug metabolizing enzymes is a major 
determinant of both the intaisity and duration of drug action. The discovery of genetic 
polymoiphisms of drag metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT 2) and 
cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why 
some patients do not obtain tiie expected drug effects or show exaggerated drag response and 
saious toxicity after taking the standard and safe dose of a drag. These polymorphisms are 
repressed in two phenotypes in tiie population, the extensive metabolizer (ENQ and poor 
metabolizer (PM). The prevalence of PM is different among different populations. For 
exan^le, the gene coding for CYP2D6 is highly polymorphic and several mutations have been 
identified inPM, which all lead to the absence of functional CYP2D6. Poor metabolizers of 
CYP2D6 and CYP2C19 quite fiequentty experience exaggerated drug response and side 
effects when they receive standard doses. If a metabolite is the active therapeutic moiety, PM 
show no ther^eutic response, as demonstrated for the analgesic effect of codeine mediated by 
its CYP2D6-fi)rmed metabolite morphine. At the other extreme are the so caUed ultra-rapid 
metabolizers who do not respond to standard doses. Recently, the molecular basis of 
ultra-rapid metabolism has been identified to be due to CYP2D6 gene amplification. 

Thus, the activity of NOVX protein, expression of NOVX nucleic acid, or mutation 
content of NOVX genes in an individual can be determined to thereby select appropriate 
agent(s) for therapeutic or prophylactic treatment of the individual. In addition, 
pharmacogenetic studies can be used to apply genotyping of polymorphic aUeles encoding 
drug-metabolizing enzymes to the identification of an individual's drug responsiveness 
phenotype. This knowledge, when applied to dosing or drag selection, can avoid adveree 
reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency when 
treating a subject with an NOVX modulator, such as a modulator identified by one of the 
exemplary screwing assays described herein. 

205 



wo 02/057450 



PCT/USOl/48922 



Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e.g., drags, compounds) on the expression or 
activity of NOVX (e.g., the ability to modulate aberrant ceU proliferation and/or 
differentiation) can be appUed not only in basic drug screening, but also in clinical trials. For 
example, the effectiveness of an ag^ determined by a screening assay as described haein to 
increase NOVX gene expression, protein levels, or upregulate NOVX activity, can be 
momtored in clinical trails of subjects exhibiting decreased NOVX gene «qa^ 
levels, or dowm^gulated NOVX activity. Alternatively, the effectiveness of an agent 
determined by a screening assay to decrease NOVX gene expression, protem levels, or 
downregulate NOVX activity, can be monitored in clinical trails of subjects exhftiting 
increased NOVX gene expression, protein levels, or upregulatedNOVX activity. In such 
clinical trials, the expression or activity of NOVX and. preferably, other genes that have been 
impUcated in, for exan^le. a cellular proliferation or immune disorder can be used as a "read 
out" or maifcers of the immune responsiveness of aparticular cell. 

By way of example, and not of limitation, genes, including NOVX. that are modulated 
in cells by treatment with an agent (e.g. . compound, drug or smaU molecule) that modulates 
NOVX activity (e.g. . identified in a screening assay as described herein) can be identified. 
Thus, to study the effect of agents on cellular proliferation disorders, for example, in a cUnical 
trial, cells can be isolated and RNA prepared and analyzed for the levels of expression of 
NOVX and other genes in^Ucated in the disorder. The levels of gene expression (i.e., a gene 
expression pattern) can be quantified by Northern blot analysis or RT-PCR. as described 
herein, or alternatively by measuring the amount of piotein produced, by one of the methods 
as described herein, or by measuring the levels of activity of NOVX or other genes. In this 
mamier. the gene expression pattern can serve as a maricer, indicative of the physiological 
response of the cells to the agent. Accordingly, this response state maybe determined befi,re. 
and at various points during, treatment of the individual with the agent 

In one embodiment, the invention provides a method for monitoring the effectiveness 
of treatment of a subject widi an agent (e.g., an agonist, antagonist, protein, peptide, 
peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the 
screening assays described herein) comprising the steps of (,) obtaining a pre-administration 
sample from a subject prior to administ^tion of the agent; (if) detecting the level of expression 
of an NOVX protein. mRNA, or genomic DNA in the preadministration san^le; (iii) obtaining 
one or more post-administration samples fiom the subject (rv) detecting the level of 
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expression or activity of the NOVX protein, mRNA, or genomic DNA in the 
post-administration samples; (v) comparing the level of expression or activity of the NOVX 
protein, mRNA, or genomic DNA in the pre-administration samplQ with the NOVX protein, 
mRNA, or genomic DNA in the post administration sample or samples; and (vi) altering the 
administration of the agent to the subject accordingly. For example, increased administration 
of the agent may be desirable to increase the expression or activity of NOVX to higiher levels 
than detected, to increase the effectiveness of the agent Alternatively, decreased 
administration of the agent may be desirable to decrease expression or activity of NOVX to 
lower levels than detected, to decrease the effectiveness of the agent. 

Mefliods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
NOVX expression or activity. The disorders include cardiomyopathy, atherosclerosis, 
hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD), 
atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, 
ventricular septal defect (VSD), valve diseases, tuberous sclerosis, sclerodemia, obesity, 
transplantation, adrenoleukodystrophy, congenital adrenal hyperplasia^ prostate cancer, 
neoplasm; adenocarcmoma, lymphoma, uterus cancer, fertility, hemophilia, hypercoagulation, 
idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus host disease, AIDS, 
bronchial asthma, Crohn's disease; multiple sclerosis, treatment of Albri^t Hereditary 
Ostoeodystrophy, and other diseases, disorders and conditions of the like. 

These methods of treatment will be discussed more fully, below. 

Disease and Disorders 

Diseases and disorders that are characterized by increased (relative to a subject not 
suflfering &om the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize (i.e., reduce or inhibit) activity. Therapeutics that antagonize 
activity may be admmistered in a therapeutic or prophylactic manner. Ther^eutics that may 
be utihzed include, but are not limited to: (i) an aforementioned peptide, or analogs, 
derivatives, fragments or homologs thereof; (ii) antibodies to an aforementioned peptide; (iii) 
nucleic acids encoding an aforementioned peptide; (zv) administration of antisense nucleic acid 
and nucleic acids tiiiat are ^^dysfunctional" {Le., due to aheterologous insertion wifliin flie 
coding sequences of coding sequences to an aforementioned peptide) that are utilized to 
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•Tmockout" endogenous function of an aforementioned peptide by homologous recombination 
(see, e.g.. Capecchi. 1989. Science 244: 1288-1292); or (v) modulators ( i.e.. inhibitors, 
agonists and antagonists, including additional peptide mimetic of the invention or antibodies 
specific to a peptide of the invention) that alter the interaction between an aforementioned 
peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 
suffering &om the disease or disorder) levels or biological activity may be treated with 
Iha^tics that imjrease (i.e., are agonists to) activily. Th^apeutics that upregulate activity 
maybeadministeredmathei^euticorprophylacticmanner. Therapeutics fliat may be 
utilized include but are not limited to. an aforementioned peptide, or analogs, derivatives, 
ftagmaite or homologs thereof, or an agonist that increases bioavailabiUty. 

Increased or decreased levels can be readUy detected by quantifying peptide and/or 
RNA. by obtaming a patient tissue sample (e.g., from biopsy tissue) and assaying it in vitro for 
RNA or pqjtide levels, stmcture and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are weU-known wifliin the art include, but are not 
limited to, immmioassays (eg., by Western blot analysis, immunoprecipitation foUowed by 
sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry etc ) 
and/or hybridization assays to detect expression of mRNAs (eg.. Northern assays, dot blots, m 
situ hybridization, and flie Uke). 

Prophylactic Methods 

M one aspect, the invention provides a method for preventing, in a subject, a disease or 
condition associated with an aberrant NOVX expression or activity, by administering to the 

subject an agent that modulates NOVX expression or at least one NOVX activity. Subjects at 

nskforadisease that is caused or contributed to by aberrantNOVX expression or activity can 
be Identified by. for example, any or a combination of diagnostic or prognostic assays as 

descnbedhereia Adminislrationofaprophylactic agent can occur prior to themanifestati^^ 
of symptoms characteristic of the NOVX aberrancy, such that a disease or disorder is 
prevented or. alternatively, delayed m its progression. Depending upon the type of NOVX 

aberxancy.for example, an NOVX agonist orNOVX antagonist agerrt can be used for tre^ 
the subject. The appropriate agent can be determined based on screenmg assays described 

herem. The prophylactic methods of the mvention are ftoher discussed m the foUowing 
subsections. 
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Therapeutic Methods 

Another aspect of the invention pertains to methods of modulating NOVX expression 
or activity for therapeutic purposes. The modulatory method of the invention involves 
5 contacting a cell with an agent that modulates one or more of the activities of NOVX protein 
activity associated with the cell. An agent tiiat modulates NOVX protein activity can be an 
agent as described herein, such as a nucleic acid or a protein, a naturally-occurring cognate 
ligand of an NOVX protein, a peptide, an NOVX peptidomimetic, or other small molecule. In 
one embodim^t, the agent stimulates one or more NOVX protein activity. Examples of such 

1 0 stimulatory agents include active NOVX protein and a nucleic acid molecule encoding NOVX 
that has been introduced into the cell. In another embodiment, the agent inhibits one or more 
NOVX protein activity. Examples of such inhibitory agents include antisense NOVX nucleic 
acid molecules and anti-NOVX antibodies. These modulatory methods can be performed in 
vitro {e.g.^ by culturing the cell with the agent) or, alternatively, in vivo (^.g., by administering 

IS the agent to a subject). As such, the invention provides methods of treating an individual 
afiElicted with a disease or disorder characterized by aberrant expression or activity of an 
NOVX protein or nucleic acid molecule. la one embodiment, the method involves 
administering an agent (e.g., an agent identified by a screening assay described herein), or 
combination of agents that modulates up*regulates or down-regulates) NOVX expression;. 

20 or activity. In another embodiment, the method involves administering an NOVX protein or 
nucleic acid molecule as ther^y to compensate for reduced or aberrant NOVX e:q)ression or 
activity. 

Stimulation of NOVX activity is desirable in situaiions in which NOVX is abnormally 
downregulated and/or la which increased NOVX activity is likely to have a beneficial effect. 
25 One example of such a situation is where a subject has a disorder characterized by aberrant 

cell proUferation and/or differentiation (eg., cancer or immune associated disorders). Another 
example of such a situation is where the subject has a gestational disease (e.g., preclampsia). 

Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are 
30 performed to determine the effect of a specific Therapeutic and whether its administration is 
indicated for treatment of the affected tissue. 

In various specific embodim^ts, in vitro assays may be performed with representative 
cells of the type(s) involved in the patient's disorder, to determine if a given Therapeutic exerts 
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the desired effect upon the cell type(s). Compounds for use in therapy may be tested in 
suitable animal model systems including, but not limited to rate. mice, chicken, cows, 
monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, for in vL 
testing, any of the animal model system known in the art may be used prior to administration 
to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The NOVX nucleic acids and proteins of the invention are use&l in potential 
prophylactic and therapeutic applications implicated in a variety of disorders including, but not 
hmited to: metaboUc disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cancer, neurodegenerative disorders. Alzheimer's Disease. Parkinson's Disorder, 
immune disorders, hematopoietic disorders, and the various dysUpidemias, metaboUc 
disturi,ances associated with obesity, the metabohc syndrome X and wasting disord^s 
associated with chronic diseases and various cancers. 

As an example, a cDNA encoding the NOVX protein of the invention may be useful in 
gene ther^y, and the protein may be useful when administered to a subject in need thereof 
By way of non-limiting example, the compositions of the invention wiU have efficacy for 
treatmeirt of patients suffering from: metaboUc disorders, diabetes, obesity, infectious disease 
anorexia, cancer-assodated cachexia. canc«, neurodegenerative disorders. Alzheimer's 
Disease, Paridnson's Disorder, immune disorders, hematopoietic disorders, and the various 
dyslipidemias. 

Both the novel nucleic acid encoding the NOVX protein, and the NOVX protein of the 
invention, or fragments thereof, may also be usefol in diagnostic appUcalions. wherein the 
pxesence or amount ofthenucldcacidor the protein are to be assessed Afurt^^ 
be as an anti-bacterial molecule (Le., some peptides have been fomid to posses anti-bacterial 
pnjperties). These materials are further useful in the generation of antibodies, which 
immunoqiecifically-bind to flie novel substances of the invention for use in therapeutic or 
diagnostic methods. 

The invention wiU be forther described in the foUowing exan^les, which do not Umit 
the scope of (he invention described in the claims. 
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Example 1. Identification of NOVX clones 

The novel NOVX target sequences identified in tiie present invention were subjected to 
the exon linking process to confirm the sequence. PGR primers were designed by starting at 
the most t^jstream sequence available, for the forward primer, and at the most downstream 
sequence available for the reverse primer. Table 13A shows tiie sequences of the PC31 primers 
used for obtaining different clones. In each case, the sequence was examined, walking inward 
&om the respective termini toward the coding sequence, until a suitable sequaice that is eiflier 
unique or highly selective was encountered, or, in the case of the reverse primer, until the stop 
codon was reached. Such primers were designed based on in silico predictions for the fiill 
length cDNA, part (one or more exons) of the DNA or protein sequence of the target 
sequence, or by translated homology of the predicted exons to closely related human 
sequences fix>m other species. These primers were then employed in PGR ampUfication based 
on the following pool of human cDNAs: adrenal gland, bone marrow, brain - amygdala, brain 
- cerebellum, brain - hippocampus, brain - substantia nigra, brain - tiialamus, brain -whole, 
fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary 
gland, pancreas, pituitary gland, placenta, prostate, saUvaiy gland, skeletal muscle^ smaU 
intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, uterus. Usually the resulting 
anqjUcons were gel purified, cloned and sequenced to high redundancy. The PGR product 
derived ftom exon linking was cloned into the pGR2. 1 vector torn Invitrogen. The resulting 
bacterial clone has an insert covering the entire opMi reading fiame cloned into the pCR2. 1 
vector. Table 13B shows a hst of these bacterial clones. The resulting sequences from aU 
clones were assembled with themselves, with other fi:agments in CuraGen Coiporation's 
database and with pubUc ESTs. Fragments and ESTs were included as components for an 
assembly when the extent of their identity with another component of the assembly was at 
least 95% over 50 bp. In addition, sequence traces were evaluated manually and edited for 
corrections if appropriate. These procedures provide the sequence reported herein. 



Table 13A. PGR Primers for Exon Linking 



NOVX 
Clone 

NOVla 

NOVlC 

N0V6 

N0V9a 

NOVIO 

NOVlla 

NOVllb 


Primer 1 (5' - 3') 

AGACTGGGGCCAGGGAGACAG 

GAGACAGCCCTGGGGGAGA 

CATGTCCTCGACCGAGAGCGC 

GTCATGAAGGGGTTGCTG 

CGGCTGCTGGCATGGGTG 

GCCATGGTGCTGCTGCTGCT 

CGGGCGCGGCCGTCGGAGT 


SEQ 

ID 

NO 

119 
121 
123 
125 
127 
129 
131 


Primer 2 (5' - 3') 

CAGAGGCCAAACATCCCCATCAG 

ACCTGCCTCCTGCCAGTCC 

AGGTGGGGGGCTGCTTACTGCTT 

GGTCAGCCCAGCCCCTCTG 

CTCCTGCTCTGTTTCCCCCTTCAT 

GGCTCAGTCGGGGTAGATGATAAAGC 

CGGGGCCGGCTCAGTCGGGGTAGATGAT 


SEQ 

ID 

NO 

120 
122 
124 
126 
128 
130 
132 
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Physical clone: Exons were predicted by homology and the intion/exon boundaries 
were detennined using standard genetic rules. Exons were further selected and refined by 
means of similarity determination using multiple BLAST (for example, tBlasfN, BlastX, and 
BlasfN) searches, and, in some instances, GeneScan and GraU. Expressed sequeiices ftom both 
public and proprietary databases were also added when available to further define and 
complete the gene sequence, TheDNAsequence was then manually corrected for apparent 
inconsistencies thereby obtaining the sequences encodmg the full-length protdn. 

Table 13B. Physical Clones for PCR products 



KOVX Clone 

NOVla 



N0V2a 
N0V3 



NOV4 
N0V5 
N0V6 



Clone 



Physical clones; 107029754, AC0788 25. ArnR'^flio 

Ph VS 1 nal r^l nnAQ . 1 -Jiiooncco — 



Physical clones; 134899552, AC 005230 



Genomic clnoe: ba568gll 



Genomic clone: ACQ08774 



N0V7 



Bacterial clone; 111865; ;GMAC0 7 33 64 A.6QR9QQ no 



N0V8 



Physical clone; 106973211, ACOlSSSgl 



NOVIO 

NOVlla 



N0V12 



.Physical clone; 88091010. AL109932,3, AL36 fr >fiQ ^, .t^,^^,oo 

P r oprieta r y clones; 140488852 . 133419352, 3 4i<^;n^.. ^ 

Genomic clone: arno^TOQ — 



Genomic clone: AC026125 
Genomic clone; AC011199 



Example 2. Quantitative expression analysis of dones in varions tissues and cells 

The quantitative expression of various clones was assessed using microtiter plates 
containingRNA samples fiom a variety of nonnal andpatbology-derived cells, cell lines and 
tissues using real time quantitative PCR (RTQ PCR). RTQ PCR was performed on an AppUed 
Biosyst^ns ABIPRISM® 7700 or an ABIPRISM® 7900 HT Sequence Detection System 
Vanous coflections of samples are assembled on the plates, and referred to as Panel 1 
(containing nonnal tissues and cancer ceU lines). Panel 2 (containing samples derived from 
tissues fiom nomial and cancer sources). Panel 3 (containing cancer cell lines), Panel 4 
(containing cells and cell lines fiom nomial tissues and cells related to inflammatory 
conditions), Panel 5D/5I (containing human tissues and ceU lines with an emphasis on 
metaboUc diseases), AI_comprehensivej,aneI (containing nomial tissue and samples fiom 
automflammatory diseases). Panel CNSD.Ol (containing samples from normal and diseased 
brams) and CNS_neunxiegeneration_panel (containing samples fiom normal and Alzheimer's 



RNA integrity fiom all sanq,les is controUed for quaKty by visual assessment of 
agarose gel electropherograms using 28S and 1 8S ribosomal RNA staining intensity ratio as a 
gmde(2:l to 2.5:1 28s:18s)and the absenceoflowmolecularwd^RNAs that wouldbe 
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indicative of degradation products. Samples are controlled against genomic DNA 
contamination by RTQ PGR reactions run in the absence of reverse transcriptase using probe 
and primer sets designed to amplify across the span of a single exon. 

First, the RNA samples were nonnalized to reference nucleic acids such as 
constitutively expressed genes (for example, p-actin and GAPDH). Normalized RNA (5 ul) 
was converted to cDNA and analyzed by RTQ-PCR using One Step RT-PCR Mast^ Mix 
Reagents (Applied Biosystems; Catalog No. 4309169) and gene-specific primers according to 
the manu&cturer's instructions. 

In oflier cases, non-normalized RNA samples were converted to single strand cDNA 
(sscDNA) using Superscript n (Invitrogen Corporation; Catalog No. 18064-147) and random 
hexamers according to the manufacturer's instructions. Reactions containing up to 10 jig of 
total RNA were performed in a volume of 20 fil and incubated for 60 minutes at 42*'C. This 
reaction can be scaled up to 50 jig of total RNA in a final volume of 100 \il sscDNA samples 
are then normalized to reference nucleic acids as described previously, using IX TaqMan® 
Universal Master mix (AppUed Biosystems; catalog No. 4324020), following the 
manufacturer's instructions. 

Probes and primers were designed for each assay according to Applied Biosystems 
Primer Express Software package (version I for Apple Computer's Macintosh Power PC) or a 
similar algorithm using the target sequence as input. Default settings were used for reaction 
conditions and the following parameters were set before selecting primers: primer 
concentration = 250 nM, primer melting temperature (Tm) range = 58*-60**C, primer optimal 
Tm = 59°C, maxunum primer difference = 2"C, probe does not have 5'G, probe Tm must be 
10*»C greater than primer Tm, amplicon size 75bp to lOObp, The probes and primers selected 
(see below) were synthesized by Synthegen (Houston, TX, USA). Probes were double purified 
by HPLC to remove uncoupled dye and evaluated by mass spectroscopy to verify coupling of 
rq)orter and quencher dyes to the 5' and 3' ends of the probe, req)ectively. Their final 
concentrations were: forward and reverse primers, 900nM each, and probe, 200nM, 

PCR conditions: When working witii RNA samples, normalized RNA &om each tissue 
and each cell line was spotted in each well of eitiier a 96 well or a 384-well PCR plate 
(Applied Biosystems). PCR cocktails included either a single gene specific probe and primers 
set, or two multiplexed probe and primes sets (a set specific for the target clone and another 
gene-specific set multiplexed with the target probe). PCR reactions were set up using 
TaqMan® One-Step RT-PCR Master Mix (AppUed Biosystems. Catalog No. 4313803) 
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following manufacturer's instructions. Reverse transcription was perfonned at 48'C for 30 
minutes followed by amplification/PCR cycles as foUows: 95'C 10 min, then 40 cycles of 
95'»C for 15 seconds, 60»C for 1 minute. Results were recorded as CT values (cycle at which a 
given sample crosses a threshold level of fluorescence) using a log scale, wifli the difference in 
RNA concentration between a givai sample and tiie sanqile witti the lowest CT value being 
represented as 2 to the power of delta CT. The percent relative expression is then obtained by 
takmg the reciprocal of this RNA difference and multiplying by 100. 

Whai working with sscDNA samples, normalized sscDNA was used as described 
previously for RNA samples. PGR reactions containing one or two sets of probe and primers 
were set up as described previously, using IX TaqMan® Universal Master mix (AppUed 
Biosystems; catalog No. 4324020), following the manufacturer's instructions. PGR 
amplification was performed as foUows: 95"C 10 min, then 40 cycles of 95»C for 15 seconds. 
60^^ for 1 minute. Results were analyzed and processed as described previously. 

Panels 1, 1.1, 1.2, and 13D 

The plates for Panels 1, 1.1, 1.2 and 1.3D include 2 control wells (genomic DNA 
control and chemistry control) and 94 wells containing cDNA fiom various samples. The 
samples in these panels are broken mto 2 classes: samples derived fiom cultured cell lines and 
samples derived fix)m primary normal tissues. The ceU lines are derived fiom canc^ of the 
foUowing types: lung cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS 
cancer, squamous cell carcinoma, ovarian cancer, tiver cancer, renal cancer, gastric cancer and 
pancreatic cancer. Cell lines used m these panels are widely available through the American 
Type Culture Collection (ATCC), a repository fi>r cultared ceU Imes, and were cultured using 
the conditions recommended by the ATCC. The'normal tissues found on these panels are 
comprised of samples derived fiom all major organ systems from single adult individuals or 
fetuses. These samples are derived fiom the following organs: adult skeletal muscle, fetal 
skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult Uver, fetal Uver, adult 
lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas, 
salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, 
colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose. 

In the results for Panels 1, 1.1, 1.2 and 1.3D, the foUowing abbreviations are used: 

ca. = carcinoma, 

* = established fiom metastasis, 

met = metastasis, 

8 cell var « small cell variant, 
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non-s = non-sm = non-small, 

squam = squamous, 

pi. eff = pi efiiision = pleural efiKision, 

glio = glioma, 

astro = astrocytoma, and 

neuro - neuroblastoma. 



General screening panel vl,4 

The plates for Panel 1 .4 include 2 control wells (genomic DNA control and chemistry 
control) and 94 wells containing cDNA fcom various samples. The samples in Panel 1.4 are 
broken into 2 classes: samples derived from cultured cell lines and samples derived from 
primary normal tissues. The cell lines are derived from cancers of the following types: lung 
cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS cancer, squamous cell 
carcinoma, ovarian cancer, Uver cancer, renal cancer, gastric cancer and pancreatic cancer. 
Cell lines used in Panel 1 .4 are widely available through the American Type Culture 
Collection (ATCC), a repository for cultured cell Unes, and were cultured using the conditions 
reconunended by the ATCC. The normal tissues found on Panel 1.4 are comprised of pools of 
samples derived from all major organ systems from 2 to 5 different adult individuals or 
fetuses. These samples are derived Scorn the following organs: adult skeletal muscle, fetal 
skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult 
lung, fetal lung, various regions of the brain, the spleen, bone manow, lymph node, pancreas, 
salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, 
colon, hladd&c, trachea, breast, ovary, utenis, placenta, prostate, testis and adipose. 
Abbreviations are as described for Panels 1,1.1, 1.2, and 1.3D. 

Panels 2D and 2.2 

The plates for Panels 2D and 2.2 generally include 2 control wells and 94 test samples 
composed of RNA or cDNA isolated from human tissue procured by surgeons working in 
close cooperation with the National Cancer Institute's Cooperative Human Tissue Network 
(CHTN) or the National Disease Research Initiative (NDRT). The tissues are derived from 
human maKgnancies and in cases where indicated many malignant tissues have "matched 
margins" obtained from noncancerous tissue just adjacent to the tumor, lliese are termed 
normal adjacent tissues and are dmoted "NAT" in the results below. The tumor tissue and flie 
"matched margins" are evaluated by two independent pathologists (the surgical pathologists 
and again by a pathologist at NDRI or CHTN). This analysis provides a gross 
histopathological assessment of tumor differentiation grade. Moreover, most samples include 
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the ongmal surgical pathology r^ort that provides infomation regarding the clinical stage of 

the patient. These ma<-c^"»'' mn^^'^c "r~ a.^ 

._a.. — ^a^^xxiS oTc Kuccn from me nssue surrounding Ci.e. inimediately 

proximal) to the zone of surgery (designated "NAT", for nonnal adjacent tissue, in Table RR) 

m addition, RNA and cDNA samples were obtained from various human tissues derived from 

autopsies perfonned on elderly people or sudden death victims (accidents, etc.). These tissues 

were ascertained to be free of disease and were purchased from various commercial sources 

such as Qontech (Palo Alto, CA), Research Genetics, and Ihvittogen. 

Panel 3D 

The plates of Panel 3D are con^rised of 94 cDNA samples and two control samples 
Specrfically. 92 of flxese samples are derived from cultured human cancer ceU lines, 2 samples 
of hmnan primary cei^llar tissue and 2 conlxols. m human cell lines are generaUy obtained 
fiom ATCC (Am«ican Type Culture CoUection), NCI or the German tumor ceU bank and M 
mto (he mamns tissue groups: Squamous cell carcinoma of the tongue, br^ cancer 
prostate cancer, melanoma, epidemroid carcinoma, sarcomas, bladder carcinomas, pan^ 
cancers, krdney cancers, leukemias/lymphomas. ovarian/uterine/cervical, gastric, colon, Imrg 
and CNS cancer cell lines. M addition, there are two independent samples of cerebeUum 
Hiese cells are aU cultured under standard recommended conditions and RNA retracted using 

thestendardpr.cedures.TheceUUnesinpanel3Dandl.3DareofthemostcommonceUlin^ 
used m the scientific literature. 

Panels 4D,4R, and 4.1D 

Panel 4 includes samples on a 96 weU plate (2 control wells. 94 test samples) 
imposed ofRNA(Panel4R) or cDNA(Panels4D/4.1D)isolated from 
hnes or tissues related to inflammatory conditions. Total RNA from control normal tissues 

such as colon and Iung(Stratagen^I.JoHa.CA)and thymus andlddney(Clontec^ 

enaploj^TotalRNAfromUvertissuefiomcirrirosispatientsandMdneyfiomlupus^^^^ 
w^obtamedlh,mBioChain(Biochainlnstitute,Mc..Hayw^ 

W^Apr^amionfiompatients diagnosed as having a^^^^ 

obtamed from the National Disease Researx^h Interchange (NDRI) (Philadelphia. PA). 

Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smoolh muscle cells 
smaU airway epitheUum. bronchial epitheUum. microvascular dermal endothehal cells ' 
nncrovascular lung endothelial ceUs. hmnan puhnonary aortic endotirehal cells, huma^ 
umbrhcd vein endothehal cells wer.aUpurchasedfiomCIonetics(WaIk«svine^^ 
grownmtixemedias^tied for these ceUtypesbyClonetics.TheseprimaryceU types 
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activated wifli various cytokines or combinations of cytokines for 6 and/or 12-14 hours, as 
indicated. The Mowing cytokines were used; IL-l beta at qjproximately l-5ng/ml, TNF 
a^ha at qjproximately 5-lOng/ml, DFN gamma at approximately 20-50ng/ml, TL-4 at 
approximately 5-lOng/ml. JL-9 at approximately 5-lOng/ml, 11^13 at approximately 5- 
lOng/ml. Endothelial ceUs were sometimes starved for various times by culture in the basal 
media fix)m Clonetics with 0.1% serum. 

Mononuclear cells were prepared from blood of employees at CuraGen Corporation, 
using Ficoll. LAK cells were prq>ared from these cells by culture in DMEM 5% FCS 
(Hyclone), lOO^M non essential amino acids (Gibco/Life Technologies. Rockville, MD), 
ImM sodium pyruvate (Gibco). mercaptoethanol 5.5x10"^ (Gibco), and lOmM Hepes 
(Gibco) and Ihterleukin 2 for 4-6 days. Cells were then either activated with 10-20ngAnl PMA 
and l-2fig/ml ionomycin. lL-12 at 5-lOng^, BFN gamma at 20-50ng/ml andIH8 at 5- 
IQng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 days in DMEM 
5% FCS (Hyclone), 100^ non essential amino acids (Gibco), ImM sodium pyruvate 
(Gibco). mercaptoethanol 5.5xlO"^M (Gibco). and lOmM Hepes (Gibco) with PHA 
(phytohemagglutinin) or PWM (pokeweed mitogen) at approximately 5^g/ml. Samples were 
taken at 24, 48 and 72 hours for RNA prq)aration. MLR (mixed lymphocyte reaction) samples 
were obtained by taking blood from two donors, isolating the mononuclear cells using FicoU 
and mixing the isolated mononuclear cells 1:1 at a final concentration of approximately 
2xlO«cell8M in DMEM 5% FCS (Hyclone), lOOuM non essential amino acids (Gibco), ImM 
sodium pyruvate (Gibco), mercaptoethanol (5.5x10"^ (Gibco), and lOmM Hepes (Gibco). 
The MLR was cultured and samples taken at various time points ranging from 1- 7 days for 
RNA preparation. 

Monocytes were isolated from mononuclear cells using CD14 Miltenyi Beads, +ve VS 
selection columns and a Vario Magnet according to the manufecturw-s instructions. 
Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum 
(FCS) (Hyclone, Logan, UT). lOOjiM non essential amino acids (Gibco), ImM sodium 
pyravate (Gibco), mercaptoethanol 5.5x10-^ (Gibco), and lOmM Bspes (Gibco), 50ng/ml 
GMCSF and 5ng/inl IL^ for 5-7 days. Macrophages were prepared by culture of monocytes 
for 5-7 days in DMEM 5% FCS (Hyclone), lOOjiM non essential amino acids (Gibco). ImM 
sodium pyruvate (Gibco), merc^toethanol 5.5x10-^ (Gftco). IQmM Hepes (Gibco) and 
10% AB Human Serum or MCSF at approximately 50ng/mL Monocytes, macrophages and 
dendritic cells were stimulated for 6 and 12-14 hours with lipopolysaccharide (LPS) at 
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lOOngtel. Dendntic celb were also stimulated with anti-CD40 monoclonal antibody 
(Phaimingen) at lOjig/knl for 6 and 12-14 hours. 

CD4 lymphocytes, CDS lymphocytes and NK cells were also isolated fiom 

mononuclear cells using CD4. CDS and CD56MUtenyi beads, positive VSselectioncolumn^ 
and a Vano Magnet according to the manufecturer's instructions. CD45RA and CD45RO CD4 
lymphocytes were isolated by depleting mononuclear cells of CD8. CD56. CD14 and CD19 

ceUs using CDS, CD56,CD14andCD19MUtenyi beads andpositive selection. CD45RO 
beads were then used to isolate the CD45RO CD4 lymphocytes with the remaining cells being 
CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and CD8 lynq,hocytes w«e 
placed in DMEM 5o/„ FCS (Hyclone), 1 00^ non essential amino acids (Gibco) ImM 
sodxmnpyruvate(Gibco).mercaptoethanol5.5xlO-^((Hbco),^ 
plated at 10 ceUs/ml onto Falcon 6 weH tissue culture plates that had been coated ov«night 
with 0.5Mg^ anti-CD28 (Pharmingen) and 3ug/ml anti-CD3 (0KT3, ATCQ in PBS After 6 
and24hours,thecellswereharvestedforRNApreparation.T^ 

CDS Ij^hocytes, we activated the isolated CDS lymphocytes for 4 days on anti-CD28 and 

anti<a)3 coated plates and then harvested the cells and expanded &em in DMEM 5% FCS 

(Hyclone), IOOmM non essential amino acids (Gibco). ImM sodium pyruvate (Gibco) 

mc^e.hanol5.5xlO-^(Gibco).andl()mMHepes(Gibco)andIL-2. 

cells were then activated again withplateboundanti-CD3 and anti-CD28for4days and 

expan^asbefore.RNAwasisolated6and24hours after thesecondactivationandafter4 

^ys of the second expansion culture. Tie isolated NK cells were cultured inDMEM 50/0 FCS 
(Hyclone), lOO^M non essential amino acids (Gibco). ImM sodium pyruvate (Gibco) 

n^toe.hanol5.5xlO-^M(Gibco),andl(^Hepes(Gibco)^^ 
RNAwaspi^ared. 

^opendeda. 10WnJinDMEM5%PCS myoU^). I00m^cs^>^^ 
(Qibco). InM ^ pj^vate (Gibco), m«.,*,ea«ol 5^xlO =M (Gftco). ^ 10^ 
(abco). To acavata to cella, w„,«d PWM at 5,gtal or aMi.CD40 OWi^™) a, 

Topi^topri,»a,ya„da«x»»toyThWl>2a.dm ells, sfat-well Falcon plates 
we,eco»Wov«i^^«..O.g*Ua„«^8(Pha™:^c„)a„,a,^OKT3(A^ and 

th»w.ahad,w.o.«aPBS.Un*mc^t^CD4Iyn,h„c^(PoieticS,««a 
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Gennan Town, MD) were cultured at 10*-10*cells/inl in DMEM 5% FCS (Hyclone), lOOjiM 
non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x10" 
^ (Gibco), lOmM Hepes (Gibco) and IL-2 (4ng/ml). IL-12 (5ng/ml) and anti-IL4 (lug/ml) 
were used to direct to Till, while IL-4 (5ng/ml) and anti-IFN gamma (l|ig^) were used to 
direct to Th2 and EL-IO at 5ng/ml was used to direct to Trl. After 4-5 days, the activated Thl, 
1112 and Trl lymphocytes were washed once in DMEM and expanded for 4-7 days in DMEM 
5% FCS (Hyclone), lOOuM non essential amino acids (Gibco), ImM sodium pyruvate 
(Gibco), mercaptoethanol 5.5xlO-^M (Gibco), lOmM Hepes (Gibco) and IL-2 (Ing/ml). 
Following this, the activated Thl, Th2 and Trl lymphocytes were re-stimulated for 5 days 
with anti-CD28/OKT3 and cytokines as described above, but wifli the addition of anti-CD95L 
(Ijig/ml) to prevent apoptosis. After 4-5 days, the Thl, Th2 and Trl lymphocytes were 
washed and then expanded again with IL-2 for 4-7 days. Activated Thl and Th2 lyn^)hocytes 
were maintained in this way for a maximum of three cycles. RNA was prepared fiom primary 
and secondary Thl, Th2 and Trl after 6 and 24 hours foUowing ihe second and third 
activations with plate bound anti-CD3 and anti-CD28 mAbs and 4 days into the second and 
third expansion cultures in hiterleuldn 2. 

The followmg leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, 
KU-812. EOL cells were furflier differentiated by cultine in O.lmM dbcAMP at SxlO'cells/ml 
for 8 days, changing the media every 3 days and adjusting the cell concentration to 
5xl0^ceUs/ml. For tiie culture of these cells, we used DMEM or RPMI (as recommended by 
the ATCQ, with the addition of 5% FCS (Hyclone), lOOuM non essential amino acids 
(Gibco), ImM sodium pymvate (Gibco), mercaptoethanol 5.5x10'^ (Gibco), lOmM Hepes 
(Gibco). RNA was eitiier prepared from resting cells or cells activated wifli PMA at lOng/ml 
and ionomycin at l^g/ml for 6 and 14 hours. Keratinocyte line CCD106 and an airway 
epitheUal tiunor line NCI-H292 were also obtained fiom tiie ATCC. Bofli were cultiued in 
DMEM 5% FCS (Hyclone), 100^M non essential amino acids (Gibco), ImM sodium pyruvate 
(Gibco), merc^toethanol 5.5x10"^ (Gibco), and lOmM Hepes (Gibco). CCD1106 cells were 
activated for 6 and 14 hours witii approximately 5 ng/ml TNF alpha and IngM IL-1 beta, 
while NCI-H292 cells were activated for 6 and 14 hours with the following cytokines: 5ng/ml 
IL-4, 5ng/ml IL-9, 5ng/ml 11^13 and 25ng^ IFN gamma. 

For these cell lines and blood cells, RNA was prepared by lysing jqjproximately 
lO'ceUs/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of bromochloropropane 
(Molecular Research Corporation) was added to tiie RNA sample, vortexed and after 10 
minutes at room temperahire, flie tubes were spun at 14,000 rpm in a SorvaU SS34 rotor. The 
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aqueous phase was removed and placed in a 1 5ml Falcon Tube. An equal volume of 
isopiopanol was added and left at -20-C overnight The precipitated RNA was spun down at 
9,000 rpm for 15 min in a Sorvall SS34 rotor and washed in 70% ethanol. The peUet was 
redissolved in 300m1 of RNAse-free water and 35^1 buffer (Promega) 5^1 DTI. 7^1 RNAsin 
and 8^1 DNAse were added. The tube was mcubated at 37»C for 30 minutes to remove 
contaminating genomic DNA. extracted once with phenol chloroform and re-precipitated with 
in 0 volume of 3M sodium acetate and 2 volumes of 100% ethanoL The RNA was ^un down 
and placed in RNAse free water. RNA was stored at -80^. 

Aljcomprehensive panel_vl.O 

Theplates for AI_comprehensivepanel_vl.O include two control wells and 89 test 
samples conq,rised of cDNA isolated fiom surgical and postmortem human tissues obtained 
fiom the Backus Hospital and CUnomics (Frederick, MD). Total RNA was extracted from 
tissue samples fiom the Backus Hospital in the Facility at CmaGen. Total RNA fiom other 
tissues was obtained fmm Clinomics. 

Joint tissues including synovial fluid, synovium, bone and cartUage were obtained fiom. 
patients undergoing total knee or hip replacement surgery at the Backus Hospital. Tissue 
samples were unmediately snap frozen in hquid nitrogen to ensure that isolated RNA was of 
optimal quahty and not degraded. Additional samples of osteoarthritis and themnatoid arthritis 
joint tissues were obtained fiom Clinomics. Normal control tissues were suppKed by 
Clinomics and were obtained during autopsy of trauma victims. 

Surgical specimens of psoriatic tissues and acijacent matched tissues were provided as 
total RNA by Clinomics. Two male and two female patients w^ selected between the ages of 
25 and 47. None of the patients were taking prescription drugs at the time samples were 
isolated 

Surgical specimens of diseased colon from patients with ulcerative coUtis and Crohns 
disease and adjacent matched tissues were obtained from Chnomics. Bowel tissue from three 

female and threemaleCrohn's patients between the agesof41-69 were used. Twopatients 
were not on prescription medication while the others were taking dexamethasone, 
phenobaibital, or tylenoL Ulcerative coUtis tissue was fiom three male and four female 
patients. Four of the patients were taking lebvid and two were on phenobaibital. 

Total RNA fiom post mortem lung tissue fiom trauma victims with no disease or with 
emphys^na, asthma or COPD was purchased fiom Clinomics. En^hysema patients raided m 
age fiom 40-70 and aU were smokers, this age range was chosen to focus on patients with 
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cigarette-linked enq)hysetna and t» avoid those patients with alpha-lanti-tijpsin deficiencies. 
Asthma patients ranged in age fiom 36-75, and excluded smokers to prevent those patients that 
could also have COPD. COPD patients ranged in age fiom 35-80 and included both smokers 
and non-smokers. Most patients were taking corticostax>ids, and bronchodilators. 

In the labels employed to identify tissues in the AI_comprehensive panel_vl.O panel, 
the following abbreviations are used: 

AI = Autoimmunity 
Syn = Synovial 

Normal = No apparent disease 

Rep22 /Rep20 = individual patients 

RA = Rheumatoid arthritis 

Backus = From Backus Hospital 

OA = Osteoarthritis 

(SS) (BA) (MF) = Individual patients 

Adj = Adjacent tissue 

Match control = adjacent tissues 

-M = Male 

-F = Female 

COPD = Chronic obstructive pulmonary disease 
Panels 5D and 51 

The plates for Panel 5D and 51 include two control wells and a variety of cDNAs 
isolated from human tissues and cell lines with an emphasis on metabolic diseases. Metabolic 
tissues were obtained from patients enrolled in the Gestational Diabetes study. Cells were 
obtained during different stages in the differentiation of adipocytes from human mesenchymal 
stem cells. Hmnan pancreatic islets were also obtained. 

In the Gestational Diabetes study subjects are young (18-40 years), otherwise healthy 
women with and without gestational diabetes undergoing routine (elective) Caesarean section. 
After delivery of the infant, when the surgical incisions were being repaired/closed, the 
obstetrician removed a small sample. 

Patient 2: Diabetic Hispanic, overweight, not on insulin 
Patient 7-9: Nondiabetic Caucasian and obese (BMI>30) 
Patient 10: Diabetic Hispanic, ovaweight, on uisulin 
Patient 1 1 : Nondiabetic African American and overweight 
Patimt 12: Diabetic Hispanic on insulin 

Adipocyte differentiation was induced in donor progenitor cells obtained from Osirus 
(a division of Clonetics/BioWhittaker) in triplicate, except for Donor 3U which had only two 
replicates. Scientists at Clonetics isolated, grew and differentiated human mesenchymal stem 
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cells (HuMSCs) for CuraGen based on the published protocol found inMarkF. Pittenger, et 
aL, Multflineage Potential of Adult Human Mesenchymal Stem Cells Science Apr 2 1999: 
143-147. Qonetics provided Trizol lysates or fiozen peUets suitable for mRNA isolation and 
ds cDNA production. A general description of each donor is as follows: 

Donor 2 and 3 U: Mesenchymal Stem cells. Undifferentiated Adipose 
Donor 2 and 3 AM: Adipose, AdiposeMidway Differentiated 
Donor 2 and 3 AD: Adipose, Adipose Differentiated 

Human cell lines were geneiaUy obtained fiom ATCC (American Type Culture 
Collection), NCI or the German tumor cell bank and fell into the foUowing tissue groups: 
kidney proximal convoluted tubule, uterine smooth muscle cells. smaH intestme, Uver Hq,G2 
cancer cells, heart primary stromal cells, and adrenal cortical adenoma cells. Itese cells ate aU 
cultured mider standard recommended conditions and RNA extacted using the standard 
procedures. All sanq>les were processed at CuraGen to produce single stranded cDNA 

Panel 51 contains aU samples previously described with the addition of pancreatic islets 
fiom a 58 year old female patient obtained from the Diabetes Research Institute at the 
University of Miami School of Medicine. Islet tissue was processed to total RNA at an outside 
source and deKvered to CuraGen for addition to panel 5L 

In the labels employed to identify tissues in the 5D and 51 panels, the following 
abbreviations are used: 



GO Adipose = Greater Omraitum Admose 
SK= Skeletal Muscle 
ITT = Uterus 
PL = Placenta 

AD = Adipose Differentiated 
25 AM = Adipose Midway Differentiated 

U = Undifferentiated Stem Cells 



Panel CNSD.01 



The plates for Panel CNSD.Ol include two control wells and 94 test samples 

comprisedofcDNAisolatedfrompostmortemhumanbrain tissue obtamed fiom the Harvard 
Bram Tissue Resource Center. Brains are removed fiom calvaria of donors between 4 and 24 
hours after death, sectioned byneuroanatomists. and fiozen at -SCC in liquid nitrogoivqKjr 
All brains are sectioned and examined by neuropathologists to confirm diagnoses wifli clear 
associated neuropatholo^. 
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Disease diagnoses are taken fiom patimt records. The panel contains two brains fiom 
each of the following diagnoses: Alzheimer's disease, Parkinson's disease, Huntington's 
disease, Progressive Supemuclear Palsy, D^ression, and "Nonnal controls". Within each of 
these brains, the following regions are represented: cingulate gyms, temporal pole, globus 
palladus, substantia nigra, Brodman Area 4 (primary motor strip), Brodman Area 7 (parietal 
cortex), Brodman Area 9 (prefiontal cortex), and Brodman area 17 (occipital cortex). Not all 
brain regions are represented in all cases; e.g., Huntington's disease is characterized in part by 
neurodegeneration in the globus palladus, thus this region is impossible to obtain from 
confirmed Huntington's cases. Likewise Parkinson's disease is characterized by degeneration 
of the substantia nigra making this region more difBcult to obtain. Nonnal control brains were 
examined for neuropathology and found to be free of any pathology consistent wifli 
neurodegeneration. * 

In the labels employed to identify tissues in the CNS panel, the following abbreviations 
are used: 

PSP = Progressive supranuclear palsy 
Sub Nigra - Substantia nigra 
Glob Palladus= Globus palladus 
Temp Pole == Temporal pole 
Cing Gyr = Cingulate gyrus 
BA 4 = Brodman Area 4 

Panel CNS_Neurodegeneration_V1.0 

The plates for Panel CNS_Neurodegeneration_V1.0 include two control wells and 47 
test samples comprised of cDNA isolated from postmortem human brain tissue obtained from 
the Harvard Brain Tissue Resource Center (McLean Hospital) and the Human Brain and 
Spinal Fluid Resource Center (VA Greater Los Angeles Healthcare System). Brains are 
removed from calvaria of donors between 4 and 24 hours after death, sectioned by 
neurcanatomists, and frozen at -SQfC in Uquid nitrogen vapor. All brains are sectioned and 
examined by neuropathologists to confirm diagnoses with clear associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains six brains from 
AlzheimCT's disease (AD) patients, and eight brains from 'TSrormal controls" who showed no 
evidence of dementia prior to death. The eight nonnal control brains are divided into two 
categories: Controls with no dementia and no Alzheimer's like pathology (Controls) and 
controls with no dementia but evidence of severe Alzheimer's like pathology, (specifically 
senile plaque load rated as level 3 on a scale of 0-3; 0 = no evidence of plaques, 3 = severe AD 
senile plaque load). Within each of these brains, the foUowing regions are represented: 
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hippocampus, temporal cortex (Brodman Area 21), parietal cortex (Brodman area 7), and 
occipital corteac (Brodman area 17). These regions were chosen to encompass all levels of 
neurodegeneration in AD. The hippocampus is a region of early and severe neuronal loss in 
AD; the temporal cortex is known to show neurodegaieration in AD after the hippocampus; 
the parietal cortex shows moderate neuronal death in the late stages of the disease; the 
occipital cortex is i^xared in AD and therefore acts as a "control" region within AD patients. 
Not all brain regions are rqiresaited in all cases. 

In the labels employed to identify tissues in the CNS_Neurodegeneration_V1.0 panel, 
tile following abbreviations are used: 

AD = Alzheimor's disease brain; patient was demented and showed AD-like 
pathology upon autopsy 

Control = Control brains; patient not demented, showing no neuiopaliiology 
Control (Path) = Control brains; pateint not demented but showing sever AD- 
like pathology 

SupTemporal Ctx = Supoior Temporal Cortex 
Ihf Temporal Ctx = Inferior Temporal Cortex 



NOVlb,NOVlc 

Expression of NOVlb and NOVlc was assessed using the primer^robe sets Agl84^ 
Ag2263, Ag2422 and Agl522, described in Tables 14, 15. 16 and 17. Results of the RTQ- 
PCR runs are shown in Tables 18, 19, 20, 21, 22, 23 and 24. 

Table 14. Probe Name Agl848 



Primers 


Sequences 


Length 


Start 
Position 


SEQ ID NO: 


Forward 


5 • -TGACTTCGACACAGACATCACT-3 • 


22 


1234 


133 


Probe 


TET-5 • -ACTCATCTGCTGCCCTGACTGGTG-3 • - 
TAMRA 


24 


1257 


134 


Reverse 


5 ' -CCTTGCCGTCTTflAAGTTGAC-3 • 


21 


1292 


135 




Table IS. Probe Name A^263 




Primers 


Sequences 


Length 


Start 

Position 


SEQroNO: 


Forward 


5 ' -TGACTTCGACACAGACATCACT-3 ■ 


22 


1234 


136 


Probe 


TET-5 • -ACTCATCTGCTGCCCTGACrGGTG-3 • - 
TAMRA 


24 


1257 


137 


Revise 


5 • -CCTTGCCGTCTTAAAGTTGAC-3 ' 


21 


1292 


138 




Table 16. Probe Name Ag2422 




Primers 


Sequences 


Length 


Start 
Position 


SEQ ID NO: 


Forward 


5 • -6GCTCCCTGGACACTCTCT-3 • 


19 


2522 


139 
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Probe 


TET-5 • -CTGTCACCACCCAGCTGGGACCTTAT- 
3'-TflMRA 


26 


2559 


140 


Reverse 


5 • -TGGACAGTGGGATCTTGAAG-3 ' 


20 


2587 


141 



Table 17. Probe Name AglS22 



Primers 


Sequences 


Length 


Start 
Position 


SEQIDNO: 


Forward 


5 ' -TGACTTCGACACAGACATCACT-3 ' 


22 


1234 


142 


Probe 


TET-5 ' -ACTCATCTGCTGCCCTGACTGGTG- 
3'-TAMRA 


24 


1257 


143 


Reverse 


5 • -CCTTGCCGTCTTAAAGTTGAC-3 " 


21 


1292 


144 



Table 18. CNS_nearodegeneratio]i_vl.O 



Tissue Name 


ReL 

Exp.(%) 
Agl848, 

ICUII 

207776125 


ReL 
Exp.(%) 
A^263, 

Run 
219933384 


ReL 
Exp.(%) 
Ag2263, 

Run 
22411S886 


ReL 
Exp.(%) 
Ag2422, 

Run 


ReL 
Exp.(%) 
Ag2422, 

Run 


AD 1 Hippo 


28.3 


39.0 


19 3 




iO.D 


AD 2 Hippo 


37.9 


45.1 


23.5 


^8 7 


4n 1 


AD3Hippo 


12.0 


20.6 


13 9 


14 Q 




AD 4 Hippo 


17.7 


111 


9 0 


11 % 




AD 5 Hippo 


45.4 


60.3 


8.1 


57 8 




AD 6 Hippo 


66.9 


96.6 


70.2 


95 9 




Control 2 Hippo 


43.2 


81.2 


67.8 


46.0 


48;3 


Control 4 Hitino 




JO.O 


J0.7 


30.4 


27.5 


Control OPath) 3 Hippo 


3.9 


II.O 


4.6 


12.7 


1211 


AU 1 lemporaictx 


47.0 


79.0 


69.7 


40.6 


27.2 


AD2TanporalCtx 


49.3 


61.6 


70.7 


39.8 


50:7 


j\u J I emporsu s^ix 


14.5 


20.7 


15.3 


15.7 


14.5 


AD 4 Temporal Ctx 


41.5 


53.6 ; 


31.9 


36.3 


39.0 


ADS tof Temporal Ctx 


77.9 


95.9 


122 


88.9 


100.0 


AD 5 Sup Temporal Ctx 


40.9 


57.4 


3.7 


57.0 


69.3 


AD 6 Inf Temporal Ctx 


84.1. 


99.3 


100.0 


74.2 


83.5 


AD 6 Sup Temporal Ctx 


58.2 


64.6 


81.8 


71.7 


61.1 


Control 1 Temporal Ctx 


17.9 


18.0 


21.5 


11.3 


16.5 


Control 2 Temporal Ctx 


45.7 


39.8 


66.4 


44.8 


55.1 


Control 3 Temporal Ctx 


14.7 


21.8 


22.7 


15.6 


13.5 


Control 3 Temporal Ctx 


23.2 


21.5 


23.8 


19.1 


24.1 


Control (Path) 1 Temporal 
Ctx 


46.0 


39.8 


19.3 


40.3 


51.1 


Control (Path) 2 Temporal 
Ctx 


24.7 


40.6 


23.7 


21.8 


24.0 


Control (Path) 3 Temporal 
Ox 


6.0 


8.2 


8.0 


7.7 


7.3 
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Control (Path) 4 Temporal 
Ctx 


32.1 


29.5 


31.0 


24.0 


18.6 


AD 1 Occipital Ctx 


24.1 


48.0 


5.5 


26 4 


LJ. / 


AD 2 Occipital Ctx 
(Missing) 


0.0 


0.0 


0.0 


0.0 


0.0 


AD 3 Occipital Ctx 


19.2 


25.3 


20.4 


18.2 


18.8 


AD 4 Occipital Ctx 


30.1 


58.2 


30.6 


23.3 


30.8 


AD 5 Occipital Ctx 


6.0 


39.0 


8.5 


26.8 


23.0 


AD 5 Occipital Ctx 


43.2 


51.8 


53.6 


50.3 


47,6 


Control 1 Occipital Ctx 


14.6 


22.2 


19.1 


12.8 


13.4 


Control 2 Occipital Ctx 


66.9 


85.9 


94.6 


I XJmJ 


/u./ 


Control 3 Occipital Ctx 


17,8 


37.1 


8.0 


1 17.4 


13.1 


Confapol 4 Occipital Ctx 


23.3 


9'? 0 


L.I 


15.7 


19.1 


Control (Path) 1 Occipital 
Ctx 


100.0 ^ 


100.0 


63.7 


100.0 


90.1 


Control (Path) 2 Occipital 
Ctx 


18.7 


20.9 


11.0 


12.3 


11.7 


Control (Pafli) 3 Occipital 
Ctx 


7.9 


6.1 


9.4 


7.1 


5.8 


Control (Path) 4 Occipital 
Qx 


24.5 


21.5 


ll.l 


14.0 


13J 


Coatrol 1 Parietal Ctx 


23.2 


26.8 


7.4 


99 9 


i/.O 


Control 2 Parietal Ctx 


46.0 


65.1 


71.2 


64.6 


50:0 


Control 3 Parietal Ctx 


26.1 


97 9 




17.3 


19;5 


Control ^afli) 1 Parietal 
Ctx 


51.1 


66.0 


80.1 


54.3 


55.1 


Control (Path) 2 Parietal 
Ctx 


36.3 


16.5 


34.2 


27.9 


27:9 


jControl (Path) 3 Parietal 
|ctx 


6.1 


10.5 


1.4 


5.1 


4.6 


[control (Path) 4 Parietal 
|Qx 


46.0 


52.5 


10.7 


36.6 


12.2 



Table 19. Panel 1.2 



Tissne Name 


Rel, Exp.(%) 
Agl522, Run 
142131145 


1 Tissue Name 


ReLExp.(%) 
Agl522,Rnn 
142131145 


Endothelial cells 


1 1.2 


jRenal ca. 786-0 


0.0 


Heart (Fetal) 


17.9 


jRenal ca. A498 


0.3 


Pancreas 


0.7 


|R«ialca.RXF393 


0.2 


Pancreatic ca. CAPAN 2 


4.9 


Renal ca. ACHN 


0.1 


jAdreoal Gland 


7.9 


Renal ca.UO-31 


0.5 


Hiyroid 


0.1 


Renal ca.TK-10 


0.3 


Salivary gland 


2.5 


liver 


2.4 
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Pituitary gland 


0.1 


Liver ( fetal^ 


05 


Brain (fetal) 


0.2 


Liver ca. fhenatoblast^ 
HepG2 


0.3 


Brain (whole) 


3.2 


Lune 


0.3 


Brain (amygdala) 


4.4 


Lung (fetal) 


0.4 


13IaiU ^wClCDCUUIQJ 


o n 


i^ung ca. (small cell) LA-1 


253 


Brain (hippocampus) 


18.9 


Lung ca. (small cell) NCI- 
xloy 


43.8 


Brain (thalamus) 


' 15.7 


Lung ca. (s.cell var.) SHP- 

// 


0.3 


Cerebral Cortex 


35.4 


Lung ca. (large cell)NCI- 

Ji4o0 


54.7 


Spinal cord 


1.6 


Lung ca. (non-sm. cell) 


0.3 


glio/astioU87-MG 


72.2 


Lung ca. (non-s.cell) NCI- 

JH23 


2.4 


gUo/astroU-118-MG 


3.1 


Lung ca. (non-s.cell) HOP- 
62 


1.7 


astrocytoma SW1783 


0.3 


Lung ca. (non*-s.cl) NCI- 
H522 


9.3 


neuro*; met SK-N-AS 


36.3 


Lung ca. (squam.) SW 900 




astrocytoma SF-539 


5.8 


Lung ca. (squam.) NCI- 
H596 


22 A 


astrocytoma SNB-75 


1.7 


Mammary gland 


1 4 


glioma SNB-19 


23.8 jBreast ca.* (pl.ef) MCF-7 


n R 

V.O 


glioma U2S1 


2 g jBreast ca.* (plef) MDA- i 
jMB-231 


0.1 


glioma SF-295 


100.0 |Breastca.*(pLef)T47D 


18.4 


Heart 


31.6 jBreast ca. BT-549 


0.1 


Skeletal Muscle 


3.4 jBreast ca.MDA-N 


0.0 


Bone marrow 


0.2 jOvary 


6.9 


Thymus 


0.2 jOvariancaOVCAR-3 


1.7 


Spleen 


2.1 jOvarianca.OVCAR-4 


12.9 


Lymph node 


0.5 )bvaiianca.0VCAR-5 




Colorectal 


1.4 (Ovarian ca.OVCAR-8 




Stomach 


1.3 jOvariaQca.IGROV-1 


0.8 


Small intestine 


, ^ lOvarian ca. (ascites) SK- 
IoV-3 


5.4 


Colon ca,SW480 


0.8 lUterus 


0.9 


Colon ca.* SW620 (SW480 
met) 


2.2 jpiacenta 


0.9 


Colon ca. HT29 


0.1 jProstate 


10,0 


Colon ca.HCT-1 16 


7.5 


Prostate ca.* (bone met) 
PC-3 


0.1 
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Colon ca. CaCo-2 


6.3 


ITestis 


0.3 


CCWeUtoModDifif 
(OD03866) ' 


3.0 


jMelanoma Hs688(A).T 


21.2 


tx>lon ca. HCC-2998 


1.2 


iivicidnoiiitt (tnct/ 
Hs688(B).T 


28.5 


Gastric ca. (liver met) NCI- 
N87 


24.7 


jMelanoma UACC-62 


2.4 


jBladdw 


12.8 


jMelanoma M14 


0.1 


Trachea 


0.3 


jMelanoma LOX IMVI 


0.1 


Kidney 


19.2 


Melanoma* (met) SK- 
JMEL-S 


1.2 


Kidney (fetal) 


6.6 j 


1 



Table 20. Panel 1.3D 
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Heart 


2.2 


1.1 3.4 


3.3 


Skeletal muscle (Fetal) 


22.2 


14.0 6.7 


19.3 


Skeletal muscle 


0.3 


0.2 


1.4 


0.7 


Bone marrow 


0.7 


0.3 


0.4 


0.8 


lliymus 


2.0 


1.6 


3.6 


3.4 


Spleen 


7.9 


5.6 


4.5 


5.9 


Lymph node 


2.6 


1.9 


2.7 


2.1 


Colorectal 


4.7 


9.2 


12.8 


10.3 


Stomach 


6,1 


2.4 


3.6 


4.5 


Snudl intestine 


2.9 


2.9 


4.5 


4.9 


Colon ca. SW480 


2.0 


I.U 




1.5 


Colon ca.* SW620 (SW480 met) 


1.0 






2.1 


Colon ca HT29 


0.1 


A 1 


A A 

0.0 


u.l 


Colon ca. HCT-116 


4.2 


0 Q 


4.7 


D.O 


Colon ca. CaCo-2 


5 3 


J.9 


12.5 




CC Well to Mod Diflf 
(OD03866) 


14.8 


17.3 


19.8 


23,5 


Colon ca HCC-2998 


0.7 


L6 


00 


0.5 


Gastric ca (liver met) NCI-N87 


21.9 


22.8 


19.1 


25.7 


Bladder 


2.1 


1.7 


3.4 


1.5 


Trachea 


12.2 


6.8 


L6 


13.8 


BCidney 


1.4 


0.6 


3.9 


3.0 


Kidney (fetal) 


5.3 


5.8 


5.2 


6.3 


Renal ca 786-0 


0.1 


0.0 


0.0 


0.0 


Reaal ca A498 


7.7 


7.9 


6.8 


9.7 


jRenal ca RXF 393 


0.1 


3.6 


0.8 


0.1 


Renal ca ACHN 


0.0 


0.0 


0.0 


0,0 


Renal caUO-31 


0.2 


0.3 


0.5 


0.3 


Renal ca TK-10 


0.1 


0.0 


0.0 


0.0 


Liver 


0.3 


0.1 


0 0 


0.6 


Liver (fetal) 


1.1 


1.0 


03 

\JmmJ 


1.2 


Liver ca (hqjatoblast) HepG2 


0.2 


0.0 


0 8 


0.3 


Lung 


8.2 


94 


4 1 


10.3 


Lung (fetal) 


4.3 


42 


7 "\ 


4.5 


Lung ca (small cell) LX-1 


8.4 


6Q 


ox.o 


99 


Lung ca (small cell) NCI-H69 


44.4 


48.6 


90.8 


54 3 


Lung ca (sxell var.) SHP-77 


0.7 


0.8 


0.5 


1 1 

■L • i. 


Lung ca (large cell)NCWI460 


16.2 


11.9 


22.4 


12.1 


Lung ca (non-sm. cell) A549 


0.4 


0.3 


0.2 


0.4 


Lxmg ca (non-s.cell) NCI-H23 


2.0 


0.9 


3.3 


1.2 


Lung ca (non-s.cell) HOP-62 


0.4 


0.9 


1.6 


0.7 


Lung ca (non-s.cl) NCI-H522 


1.7 


0.8 


1.7 


1.1 
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Table 21. Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Agl522, Run 
145049854 


ReL E^.(%) 
Agl522, Run 
145492337 


ReL Exp.(%) 
Agl848, Run 
160202834 


ReL Exp,(%) 
^263, Run 
165725935 


ReL Exp.(%) 
Ag2422,Run 
159317774 


Normal Colon 


20.2 


46.0 


35.1 


59.0 


36.9 


CC Well to Mod 
DifF(OD03866) 


15.3 


45.1 


22.5 


21.8 


21.3 


CC Margin 
(OD03866) 
CC Gri 


6.1 


15.2 


7.4 


7.7 


5.5 


rectosigmoid 
(OD03868) 


7.0 


8.2 


5.8 


5.9 


13.2 


CCMaigin 
(OD03868) 

CCModDiff 


0.3 
1.2 


0.5 
4.0 


0.5 

2.5 


9.3 
5.6 


0.8 
5.8 
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(ODO3920) 












CC Margin 
(ODO3920) 


3.0 


4.7 


4.1 


5.4 


7.2 


CC Gr.2 ascend 
colon 

(OD03921) 


10.7 


22.5 


24.1 


19.9 


25.5 


CCMaigin 
(OD03921) 


3.6 


4.3 


7.3 


5.6 


5.8 


CC from Partial 
Hepatectomy 
(ODO4309) 
Mets 


12.1 


19.9 


20.7 


19.3 


27.0 


liver Margin 
(ODO4309) 


0.4 


3.6 


2.4 


2.6 


3.3 


Colon mets to 
lung(OD04451- 




5.8 


11.9 


6.1 


8.5 


10.7 


Lung Margin 


9.3 


17.7 


7.7 


10.0 


15.4 


Normal Prostate 


10.5 


51.1 


7.3 


21.6 


7.0 


Prostate Cancer 


12.2 


14.9 


14.9 


9.0 


17.4 


Prostate Margin 


14.6 


13.8 


25.3 


19.2 


29.7 


(OD04720-01) 


12.2 


18.0 


22.7 


31.6 


30.6 


Prostate Margin 
fOD04720-02^ 


11.8 


11.8 


17.7 


16.7 


25.0 


Normal Lung 


7.3 


17.8 


17.6 


12.8 


22.4 


Lung Met to 

Muscle 

(OD04286) 


12.7 


27.4 


25.0 


31.0 


22.1 


Muscle Margin i 
(OD04286) 


7.4 


8.7 

... - . J 


62 


7.3 


9.5 


Lung Malignant 

Cancer 

COD03126^ 


22.7 


27.4 


26.1 


28.3 


20.4 


Lung Margin 
COD03126^ 


12.7 


21.9 


21.9 


13.9 


31.9 


Lung Cancer 
(OD04404) 


17.9 


41.5 


41.5 


30.4 


48.0 


Lung Margin 
(OD04404) 


16.4 


28.7 


10.0 


11.8 


12.4 


Lung Cancer 
(OD04565) 


22.5 


38.2 


28.5 


27.9 


40.6 
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Kidney Margin 

OX^UQUO 


12.2 


6.2 


7.9 


5.6 


8.0 


Kidney Cancer 
8120613 


3.6 


8.0 


5.2 


8.8 


10.1 


Kidney Margin 


6.3 


6.7 


8.9 


7.5 


9.3 


9010320 


18.7 


61.1 


25.0 


21.9 


22.1 


rvjiuiicy ivxdrgui 
9010321 


14.0 


20.3 


16.4 


12.9 


17.9 


Normal Uterus 


4.1 


5.6 


3 3 


o.*t 


o.u 


Uterine Cancer 
064011 


9.6 


10.7 


17.1 


11.7 


15.6 


Normal Thyroid 


2.6 


9.2 


2.6 


1.5 


3.6 




inn n 


TO T 
/Z. / 


1 AA A 

100.0 


82.9 


100.0 


A302152 


7.6 


4.5 


12.5 


8.0 


11.7 


Thyroid Margin 
A302153 


3.0 


2.4 


2.8 


3.2 


6.0 


Normal Breast 


10.3 


5.7 


9.9 


12.9 


7.2 


Breast Cancer 


11.7 


15.9 


12.8 


12.9 


12.8 


Breast Cancer 
(OD04590-01) 


17.9 


39.0 


27.2 


16.5 


25.3 


Breast Cancer 
Mets COD04590- 
03) 




oo.u 


1C A 


42.0 


27.9 


Breast Cancer 
Metastasis 


4.5 


5.4 


6.0 


5.2 


3.5 


Breast Cancer 


30.8 


32.1 


28.1 


21.6 


36.3 






40. / 


1 A O 

19.8 


16.7 


14.8 


Breast Cancer 
9100266 


13.1 


15.9 


13.9 


11.0 


22.1 


Breast Margin 
Q1 0026^ 


10.4 


14.4 


15.6 


16.4 


20.9 


A209073 


22.2 


26.8 


34.2 


25.5 


50.0 


Breast Margia 
A2090734 


6.7 


9.7 


7.1 


4.3 


11.3 


Motmal Uver 


1.4 


4.2 


1.6 


1.7 


2.3 




1 0 
l.U 


2.9 


1.7 


1.3 


1.3 


Liver Cancer 
1025 


1.4 


1.1 


3.3 


2.3 


3.2 


Liver Cancer 
1026 


7.8 


6.5 


4.9 


6.4 


10.7 


Liver Cancer 


5.0 


9.9 4.2 


3.0 


52 
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Liver Tissue 
6004-N 


4.7 


7.9 


3.5 


4.2 


3.7 


Liver Cancer 
6005-T 


7.9 


11.5 


8.2 


10.3 


6.7 


Liver Tissue 
6005-N 


2.0 


3.2 


2.7 ■ 


1.6 


2.3 


Normal Bladder 


6.8 


17.9 


13 6 


11.5 


15.2 


Bladder Cancer 


10.7 


22.8 


14,5 


14.2 


14.2 


Bladder Cancer 


18.0 


29.3 


22.7 


17.7 1 23.5 


jDiuuuer v^ancer 
(OD04718.01) 


14.5 


29.3 


26.1 


21.0 


28.3 


Bladder Normal 

Adjacent 

(OD04718-03) 


2.9 


5.0 


3.1 


3.2 


4.2 


Normal Ovary 1.4 


4.7 


3.6 


4.6 


5.4 


Uvanan Cancer 


1 40.9 


1 nn n 
lUU.v 


89.5 


ion n 


/O.J 


Ovarian Cancer 
(OD04768-07) 


9.7 


43.2 


16.7 


15.6 


19.5 


Ovary Margin 
(OD04768-08) 


6.5 


7.9 


10.8 


6.7 


8.3 


Normal Stomach 


11.8 




14.7 


14.8 


13.1 


Gastric Cancer 
9060358 


1.4 


6.0 


2.9 


2.8 


2.9 


Stomach Margin 
9060359 


6.4 


19.9 


7.4 


10.8 


8.7 


Gastric Cancer 
9060395 


11.1 


58.6 


21.6 




21.2 


32.3 


i Stomach Margin 
9060394 


6.8 


34.6 


23.7 


13.8 


22.2 


Gastric Cancer 
9060397 


15.4 


78.5 


24.8 


25.2 


31.9 


Stomach Margin 
9060396 


3.9 


14.5 


6.1 


7.5 


7.9 


Gastric Cancer 
064005 


2.5 


14.8 


7.0 


7.3 


13.0 



Table 22. Panel 3D 



Tissue Name 


ReL Exp.(%) 
Ag2263,Run 
170189128 


1 Tissue Name 


ReL Exp.(%) 
Ag2263, Run 
170189128 


Daoy- Medulloblastoma 


19.1 


jCa Ski- Cervical epideimoid 
jjcaicinoma (metastasis) 


0.4 


TE671- Medulloblastoma 


8.4 


ES-2- Ovarian clear cell 
{carcinoma 


0.0 


D283 Med- 


39.2 


{Ramos- Stimulated with 


0.0 
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MeduUoblastoma 




PMA^onomycin 6h 




PFSK-1- Primitive 
Neuroectodennal 


59.5 


Ramos- Stimulated with 
PMA/ionomycm I4n 


0.0 


XF-498- CNS 


09 


MEGh)1- Cnromc 
(megokaryoblast) 




SNB-78- Glioma 


35.4 


Raji- Buikitf s lymphoma 


0.0 


br-zoo- CrlioDlastoma 


0.0 


Daudi- Bumtt's lymphoma 


0.0 


T98G- Glioblastoma 


1.2 


U266- B-cell plasmacytoma 


0.0 


SK-N-SH- 

Neuroblastoma 

fmetastasis^ 


y4,o 


CA4o- Buiiatt s lymphoma 


0.0 


SF-295- Glioblastoma 


0.3 


RL- non-Hodgkin*s B-<:ell 
lymphoma 


0.0 


Cerebellum 


37A 


JMl- pre-B-cell lymphoma 


0.0 


Cerebellum 


35.1 


Jurkat- T cell leukemia 


0.5 


NCI-H292. 
Mucoepidermoid lung 
carcinoma 


4.3 


TF-1- Erythroleukemia 


73.2 


DMS-114- SmaU ceU 
lung cancer 


6.6 


HUT 78- T-cell lymphoma 


0.0 


DMS-79- Small cell lung 
cancer 


100.0 


U937- Histiocytic lymphoma 


0.0 


NCI-H146- Small cell 
lung cancer 


37.4 


KU-812- Myelogenous 
leukemia 


0.6 


Na-H526-SmaUceU 
lung cancer 


17.2 


769-P- Clear cell renal 
carcinoma 


0.0 


NCI-N417- Small cell 
lung cancer 


88.9 


Caki-2- Clear cell renal 
carcinoma 


0.0 


NCI-H82- Small cell 
lung cancer 


95.3 


SW 839- Clear cell renal 
carcinoma 


0.0 


NCI-H157- Squamous 
cell lung cancer 
(metastasis) 


0.8 


G401- Wihns' tumor 


2.8 


NCI-Hl 155- Large cell 
lung cancer 


55.5 


Hs766T- Pancreatic 
carcinoma (LN metastasis) 


0.6 


Na-H1299- Large cell 
lung cancer 


0.0 


CAPAN-1- Pancreatic 
adenocardnontia (liver 
metastasis) 


3.1 


NCI-H727.Lung 
carcinoid 


0.7 


SU86.86- Pancreatic 
carcinoma (liver metastasis) 


0.4 


NCI-UMC-1 1- Lune 
carcinoid 


7.9 


jdajt v.ir*«>- Jroucreavic 
adenocarcinoma 


22.8 


LX-1- Small cell lung 
cancer 


1.8 


HP AC- Pancreatic 
adenocarcinoma 


35.6 


Colo-20S- Colon cancer 


0.3 


MIA PaCa-2- Pancreatic 


0.6 
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carcinoma 




KM12- Colon canc^ 


0.1 


ci^FAC-1- Pancreatic ductal 
adenocarcinoma 


1.1 


KM20L2- Colon cancer 


0.6 


PANC-1- Pancreatic 
epithelioid ductal carcinoma 


0.3 


NCI-H716- Colon cancer 


70.2 


124- Bladder carcimna 
(transitional cell) 


0.0 


adenocarcinoma 


0.0 


5637- Bladder carcinoma 


2.2 


swill 6- rolnn 
adenocarcinoma 


16.6 


HT-1 197- Bladder carcinoma 


0.4 


LS 174T- Colon 
adenocarcinoma 


4.2 


UM-UC-3- Bladder carcinma 
(transitional cell) 


02 


SW-948- Colon 
adenocarcinoma 


0.4 


A204- Rhabdomyosarcoma 


0.0 


SW-480- Colon 
adenocarcinoma 


0.0 


HT-1080- Fibrosarcoma 


7.9 


NCI-SNU-5- GastnV 
carcinoma 


1.7 


MG-63- Osteosarcoma 


16.3 


KATO ni- Gfl5!tnr 
carcinoma 


17.4 


i>K-LMS-l- Leiomyosarcoma 
(vulva) 


0.0 


NCI-SNU-l 6- Gafrfrir 

carcinoma 


0.7 1 
J 


bJKJiSO- Rnabdomyosarcoma 
(met to bone marrow) 


3.9 


carcinoma 


23.0 


A431- ^idomoid carcinoma 


34.9 


RP-1- Ga<;tnr 

adenocarcinoma 


0.0 1^ 


WM266-4- Melanoma 


0.0 


RF-48- Ga<3trir 
adenocarcinoma 


0.0 1 


3U 145- Prostate carcinoma 
3}rain metastasis) 


0.0 


MKN-45- Gastric 
carcinoma 


11.5 jMDA-MB-468- Breast 
jadenocarcinoma 


16.4 


NCI-N87- Gastric 
carcinoma 


24.0 jSCC-4- Squamous cell 
icarcinoma of tongue 


0.0 


OVCAR-5. Ovarian 

carcinoma 


2 <7 JSCC-9- Squamous cell 
jcarcinoma of ttmgoe 


0.0 


RL95-2- Uterine 
carcinoma 


4 g jSCC-15- Squamous cell 
jcarcinoma of tongue 


0.0 


HelaS3- Cervical 
adenocarcinQma 


^ g jCAL 27- Squamous cell 
jcarcinoma of tongue 


7.1 



Table 23. PaneUD 



Tissue Name 


Rel. Exp.(%) 
Agl522, Run 
145789191 


Rel. Exp.(%) 
Agl848,Ran 
160202841 


ReLExp.(%) 
Ag2263, Run 
151562852 


ReL Exp.(%) 
Ag2422, Run 
159318890 


Secondary Thl act 


0.0 


0.1 


0.0 


0.2 


Secondary Th2 act 


0.0 


0.0 


0.0 


0.0 
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Secondary Trl act 


0.0 


0.0 


0.0 


4.6 


Secondary Thl rest 


0.1 


0.0 


0.1 


0.0 


Secondary Th2 rest 


0.0 


0.0 


0.0 


0.0 


Secondary Trl rest 


0.0 


0.0 


0.0 


0.2 


Primary Thl act 


0.1 


0.2 


0.2 


1.0 


Primary Th2 act 


0.1 


0.2 


0.1 


0.3 


Primary Trl act 


0.2 


0.5 


0.0 


0.6 


Primary Thl rest 


0.0 


0.0 


0.0 


0.0 


Primary Th2 rest 


0.0 


0.0 


0.0 


0.0 • 


Primary Trl rest 


0.0 


0.0 


00 




CD45RA CD4 
lymphocyte act 


4-9 


6.3 


8.5 


10.6 


CD45RO CD4 
lymphocyte act 


0.0 


0.0 


0.0 


0.0 


CDS lymphocyte act 


0.0 


0.0 


00 


0 n 


Secondary CDS 
lymphocyte rest 


0.0 


0.0 


0.0 


0.0 


Secondary CDS 
lymphocyte act 


0.0 


0.0 


0.0 


0.0 


CD4 lymphocyte none 


0.0 


0.0 


0.0 


0.0 


2ryThl/Th2/Trl anti- 
CD95 CHll 


A A 

0.0 


0.0 


0.0 


0.0 


LAK cells rest 


1.8 


2.7 


2.0 


5.8 


LAK cells IL-2 


0.0 


0.0 


0.0 


0.0 


LAK cells IL-2+IL-12 


0.0 


0.1 


0.0 


0.2 


LAK cells IL-2+IFN 
gamma 


0.0 


0.1 


0.0 


0.2 


LAK cells IL^2+IL.18 


0.0 


0.4 


0.0 


0.1 


LAK cells 

PMA/ionomycin 


1.1 


1.0 


1.7 


2.5 


Ink Cells IL-2 rest 


0.0 


0.1 


0.0 


0.0 


Two Way MLR 3 day 


0.0 


0.1 


0.2 


0.2 


Two Way MLR 5 day 


0.2 


0.3 


0.8 


0.6 


Two Way MLR 7 day 


0.5 


0.2 


0.1 


0.3 


PBMC rest 


0.0 


0.0 


0.1 


0.0 


PBMCPWM 


0.0 


0.1 


0.0 


0.0 


PBMCPHA-L 


0.0 


0.1 


0.0 


0.0 


Ramos (B cell) none 


0.0 


0.0 


0.0 


0.0 


Ramos (B cell) 
ionomycin 


0.0 


0.0 


0.0 


0.0 


B lymphocytes PWM 


0.2 


0.0 


0.0 


0.0 


B lymphocytes CD40L 
andIL-4 


0.0 


0.1 


0.1 


0.3 


EOL-1 dbcAMP 


0.2 


0.2 


0.4 


0.0 



237 



wo 02/057450 

PCT/USOl/48922 



EOL-1 dbcAMP 
PMA/ionomycin 


0.1 


0.4 


0.2 


0.6 


Dendritic cells none 


1.4 


1.1 


1 n 
1.1/ 


2.0 


Dendritic cells LPS 


0.3 


0.4 


ft 


A A 

0.4 


Dendritic cells anti- 
CD40 


2.4 


3.0 


3.5 


6.7 


Monocytes rest 


0.8 


0.8 


0.6 


i .J 


Monocytes LPS 


0.0 


0.0 


0.3 




Macrophages rest 


1.3 


1.0 


0.0 




Macrophages LPS 


0.0 


0.2 


0.1 




HUVECnone 


1.1 


1.4 


0.6 


2.5 


HUVEC starved 


4.4 


4.7 


0 o 


6.0 


HUVECIL-lbeta 


1.7 


2.8 


1.0 


2.3 


HUVEC IFN gamma 




1 A 

1.4 


2.5 


1.9 


HUVEC TNF alpha + 
IFN gamma 


0.3 


0.3 


0.5 


0.5 


HUVEC TNF alpha + 
IL4 


0.2 


0.3 


0.3 


1.3 


fHUVECIL-U 


0 9 


1.2 


2.2 


0.5 


Lung Mciovascular EC 
none 


2.2 


6.5 


2.8 


6.7 


Lung Microvascular EC 
TNFalpha+IL-lbeta 


12.1 


11.9 


8.5 


15.5 


EC none 


32.1 


. 30.8 


22.4 


22.4 


VIicroWfl<ailf»r Fl**rmQl 

ECTNPalpha + IL- 
Ibeta 


16.3 


16.2 


8.8 


14.4 


Bronchial epithelium 
TNFa^ha^-ILlbeta 


24.0 


31.2 


15.1 


50 7 


Small airway epithelium 
none 


8.8 


5.9 


6.7 




Small airway epithelium 
TNFalpha + IL-lbeta 


31.9 


43.5 


21.0 


44 R 


Conmery artery SMC 
rest 1 


27.4 


28.7 


8.5 


35.8 


Coronery artery SMC 
TNFalpha + IL-lbeta 


12.9 


21.6 


27.4 


17.8 


Astrocytes rest 


17.1 


14.9 


23.8 


243 


Astrocytes TNFalpha + 
E^lbeta 


32.8 


29.5 


28.1 


35.1 


KU-812 (Basophil) rest 


lio 


hi 


13 


07 


KU-812 (Basophil) 
PMA/ionomycin 


1.4 


3.3 


2.0 . 


3.7 


CCD1106 


1.4 


0.2 


0.7 


2.7 
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(^iversnnocyicSj noiie 










(Keratinocytes) 
TNFalpha + IL-lbeta 


0.9 


0.3 


0 8 


1 ^ 


Liver cirrhosis 


2.9 


3.0 


2.4 


4.8 


Lupus kidney 


3.0 


2.9 


0.9 


4.4 


NCI-H292none 


10.4 


13.7 


5.6 


18.8 


NCI-H292 IL-4 


14.2 


14.9 


6.8 


17.1 


NCI-H292 IL-9 


13.2 


16.7 


9.3 


12.8 


NCI-H292 IL-13 


9,4 


8.6 


15 9 




NCI-H292 IFN gamma 


3.8 


4.7 


47 


J.J 


HPAEC none 


1.2 


1.0 


.. 1-6 


2.8 


t\xt\ii\^ 1 iNr aipna t 
DL-l beta 


5.8 


2.6 


4.7 


6.0 


Lung fibroblast none 


100.0 


100 0 


inn n 


xuu.u 


Limg fibroblast TNF 
alpha + IL-1 beta 


8.5 


12.2 


15.9 


15.2 


Lung fibroblast IL-4 


74.2 


79 6 


4^ 7 


07 


Lung fibroblast IL-9 


27.7 


48.6 


30.6 


50.3 


juung nuroDiasv iLrio 


AQ A 
48.1) 


39.5 


27.4 


55.9 


Lung fibroblast IFN 


76.3 


82.9 


42.6 


98.6 


Dermal fibroblast 


52.9 


56.3 


27.2 


65.5 


Dermal fibroblast 
K^KyU i\/ /\j iisr aipiia 


33.9 


42.6 


19.8 


46.7 


uGLiwii nurouiasi 
CCD1070IL-1 beta 


29.1 


27.9 


70.2 


28.9 


Dermal fibroblast IFN 
gamma 


6.1 


3.6 


8.9 


7.9 


Dermal fibroblast IL-4 


14.5 


16.2 


17.3 


18.9 


IBD Colitis 2 


0.1 


0.1 


0.2 


0.5 


IBD Crohn's 


0.6 


0.4 


0.0 


0.8 


Colon 


7.6 


6.4 


8.0 


11.3 


Lung 


59.5 


75.8 


47.6 


74.7 


Thymus 


16.5 


17.3 


10.2 


19.6 


Kidney 


6.8 


9.0 


3.0 


6.5 



Table 24. Panel CNS_1 



Tissue Name 


Rei.Exp.(%) Ag2263, 
Run 171669090 


Tissue Name 


ReL Exp.(%) Ag2263, 
Run 171669090 


BA4 Control 


22.8 


BA17PSP 


11.2 


BA4 Control2 


38.2 


BA17 PSP2 


7.1 


BA4 


3.7 


Sub Nigra Control 


100.0 
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Wl infill 0+ATI*C 








Huntington's2 


11.9 


Temp Pole PSP2 


6.4 


BA9PSP 


27.7 




Temp Pole 
Depression2 


12.3 


BA9PSP2 


5.9 




Cing Gyr Control 


48.3 


BA9 DeDression 


1 1 A 


|CingGyrControl2 


Zo.l 


BA9 

Dq>ression2 


9.5 




CingGyr 
Alzheimer's 


27.2 


BA17 Control 


25.0 




CingGyr 
Alzheimer's2 


13.1 


BA17 ControK 


45.7 


]Cing Gyr Parkinson's 


29.7 


BA17 

Al2Jieiiiier's2 


6.5 


1 


Cing Gyr 
Paikinson's2 


37.4 


BA17 


35.4 


...1 


Cing Gyr 
Huntington's 


70.7 


BA17 

Parlcinson's2 


15.3 


Icing Gyr 
|Himtington's2 


32.1 


BA17 

TTiintiti o+rin'<! 


15.5 


jcingGyrPSP 


42.6 


BA17 

HuntmgtDn's2 


8.1 


|cingGyrPSP2 


8.3 


BA17 
Depression 


26.2 


jcing Gyr Depression 


20.6 


BA17 

Dq>ressioii2 


59.9 


ICing Gyr 
|Depression2 


36.3 



CNS_neurodegeneration_vl,0 Summary: AgI848/Ag2263/Ag2422 
Multiple experiments using different probe/primer sets produce results that are in good 
agreement, ffighest expression of a NOVl gene is detected in the occipital cortex of a control 
patient. Significant levels of expression are also detected in the hippocan^us, inferior 
temporal cortex, and the superior temporal cortex of brain tissue firom an Alzheimer's patient 
Based on its homology, a NOVl gene product is most similar to an UNC5H receptor, 
which as a class is known to act both in axon guidance and neuronal migration during 
development, as well as in inducing apoptosis (except when stimulated by the ligand netiin-1). 
Panel CNS_Neurodegeneration_Vl.O shows a moderate increase (1.5 to 2-fold) in the 
temporal cortex of the Alzheimer's disease brain when compared to non-demented elderly 
either with or without a high amyloid plaque load [this difference is apparent after scaUng the 
RTQ-PCR data based upon overall RNA amount/quahty, and is most apparent on Aq2263]. 
Thus NOVl gene represents a protein that differentiates demented and non-demented elderly 
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Who have a severe amyloid plaque load, making it an excellent drug target in Alzheimec's 
disease. The modulation and/or selective stimulation of this recqitor may be of use in 
enhancing or directing compensatory synatogenesis and axon/dendritic outgrowth in response 
to neuronal death (stroke, head trauma) neuiodegeneration (Alzheimer's, Parkinson's, 
5 Hmitington's, spinocerebeUar ataxia, progressive siqaamiclear palsy) or spinal cord iqury. 
Furthermore, antagonism of this receptor may decrease apoptosis m Alzheimer's disease. 
References: 

1 . EUezam B, SeUes-Navano I, Manitt C, Kennedy TE, McKenacher L. Expression of 
netrin-1 and its recqjtors DCC and UNC-5H2 after axotomy and during regeneration of adult 
0 rat retinal gangUon cells. Exp Neuiol 2001 Marjl68(l):105-15 

Netrins are a family of chemottopic factors that guide axon outgrowth during 
development; however, their function in the adult CNS remains to be established. We 
examined the expression of the netrin receptors DCC and UNC5H2 m adult rat retinal 
ganghon ceUs (RGCs) after grafting aperipheral nerve (PN) to the transected optic nerve and 
foUowing optic nerve transection alone. In situ hybridization revealed that both Dec and 
Unc5h2 mRNAs are expressed by normal adult RGCs. Ih addition, neJiin-1 was found to be 
constitutively expressed by RGCs. Quantitative analysis using m situ hybridization 
demonstrated that both Dec and Unc5h2 were down-regulated by RGCs following axotomy. In 
the presence of an attached PN graft, Dec and Unc5h2 were similarly down-regulated in 
surviving RGCs regardless of their success in regenerating an axoa Northern blot analysis 
demonstrated expression ofnetrin.1 in both optic and sciatic nerve, and Western blot analysis 
revealed the presence of netrin piotem in both n^es. hmnunohistochemical analysis 

indicatedthatnetrinproteinwascloselyassodatedwithglialcellsintheopticnerv^ These 

results suggest lhatnetrin-l.DCC.andUNC5H2 may contn^utetoregulati^ 
c^adty of adult RGCs. 

2. Braisted JE. Catalano SM, Stimac R, Kennedy TE. Tessier-Lavigne M, Shatz CJ, 
O-Leary DD Netrin- 1 promotes thalamic axon gix,wth and is required for proper developmlnt 
of the thalamocortical projectioa J Neuiosci 2000 Aug 1;20(15):5792.801 

The thalamocortical axon (TCA) projection originates in dorsal thalamus, conveys 
sensory input to the neocortex, and has a critical role in cortical development We show that 
the secreted axon guidance molecule netrin-1 acts in vitro as an attractant and growth 
promoter for dorsal thalamic axons and is required for the proper development of the TCA 
projection in vivo. As TCAs approach the hypothalamus, they turn laterally into the ventral 
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telencephalon and extend toward the cortex through a population of netrin-l-expressing cells. 
DCC and neogenin, receptors implicated in mediating the attractant effects of netrin-l, are 
expressed in dorsal thalamus, whereas unc5h2 and unc5h3, netrin-l receptors impUcated in 
repulsion, are not In vitro, dorsal thalamic axons show biased growth toward a soiuce of 
netrin-l, which can be abolished by netrin-l -blocking antibodies. Netrin-l also enhances 
overall axon outgrowtti from explants of dorsal thalamus. The biased growth of dorsal 
thalamic axons toward the internal capsule zone of ventral telencephalic e^lants is attenuated, 
but not significantly, by netrin-l-blocking antibodies, suggesting that it releases another 
attractant activity for TCAs in addition to netiin-1. Analyses of netrin-l -A mice leyeal that the 
TCA projection through Hie ventral telencephalon is disorganized, flieir pa&way is abnormally 
restricted, and fewer dorsal thalamic axons reach cortex. These findings demonstrate &at 
netrin-l promotes the growth of TCAs through the ventral tel^cephalon and cooperates with 
other guidance cues to control their pathfinding from dorsal thalamus to cortex. 

Panel 1.2 Summary: Agl522 

Expression of a NOVl gene is highest m CNS cancer cell lines (CT=26.1). Of nine 
tissue samples derived from CNS cancer cell lines, expression of a NOVl gene occurs in all 
samples, with expression high in three samples, moderate in five samples and low in one 
sample. High expression is also detectable in melanoma cell lines. Significant expression of a 
NOVl gene is seen in gastric cancer and all ten samples of lung cancer cell lines in this 
sample. Thus, expression of a NOVl gene could be used to distinguish those cancer cell lines 
from normal tissues. In addition, Ihers^eutic modulation. of the expression, or activity of a 
NOVl gene product, might be of use m the treatment of melanoma, gastric cancer, lung cancer 
and brain cancer. 

Panel 1.3D Summary: Agl522/Agl848/Ag2263/Ag2422 

Four experiments usmg different probe/primer sets on the same tissue panel produce 
results that are in excellent agreement In all four experiments, highest expression of a NOVl 
gene is detected in CNS cancer cell lines. Expression is also significant in lung cancer and 
melanoma cell lines and in healthy brain tissue fit)m the hippocampus and thalamus regions. 
Thus, the expression of a NOVl gene could be used to distinguish these tissue sanq)les &om 
other samples. Moreover, therq)eutic modulation of the expression, or function, of the 
CG50126-01 gene, through the use of small molecule drugs or antibodies, mi^t be beneficial 
in the treatment of melanoma, lung cancer and brain cancer. 
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Among metaboUc tissues, there is high expression of a NOVl gene in adnU heart tissue 
(CT=27.8) and moderate expression in fetal heart, adult and fetal Uver, pancreas, adrenal 
gland, thyroid and pituitary. This widespread expression of a NOVl gene product in tissues 
with metabolic function suggests a possible role for aNOVl gene product in metaboUc 
disord^ including obesity and diabetes. 

The UNC5H recq)tors act both in axon guidance and neuronal migration during 
development, as well as inducers of apoptosis (except when stimulated by the ligand netrin-l). 
This panel shows widespread expression of aNOVI gene in the central nervous system. 
Please see CNS_neurodegeneration_vl.O for discussion of potential utiUty in the central 
nervous system. 

Panel 2D Sammary: Agl522/Agl848/Ag2263/Ag2422 

Results fiom multiple experiments with four different probe and primer sets are m very 
good agreement m all four experiments, highest expression of a NOVl gpne is detected in 
thyroid and ovarian cancers (CTs = 27-30), with lower expression also seen in most of the 
other tissues on this panel. Thus, the expression of aNOVl g^e could be used to distinguish 
ovarian and thyroid cancer cell lines fiom other tissues. Moreover, therapeutic modulation of 
the expression this gene, or its function, through the use of small molecule dmgs or antibodies, 
might be of benefit in the treatment of ovarian and thyroid cancer. In addition, experiments 
with the probe and primer set Ag2263 show differential expression between samples derived 
fiom lung cancer and their adjacent normal tissues. Thus, expression of a NOVl gene could be 
used to distinguish cancerous lung tissue &om normal lung tissue. Moreover, therapeutic 
modulation of the expression or function of this gene or its protein product, through the use of 
antibodies or smaU molecule drugs, might be of benefit in the treatment of lung cancer. 

Panel 3D Summary: Ag2263 

Expression of a NOVl gene occurs at moderate levels across aU the tissues in this 
panel. Highest expression is detected in a small cell lung cancer (CT = 30.6) and 
neuroblastoma (CT = 30.7). In addition, significant expression is detected in a cluster of small 
ceU hmg cancer lines. Thus, this gene could be used to distinguish lung cancer ceU lines fiom 
other samples. Moreovw, therapeutic modulation of the CG50126-01 g^e or its protein 
product, through the use of small molecule dmgs or antibodies might be of benefit in the 
treatment of small cell lung canc». 

Pane! 4D Summary: Agl522/Agl848/Ag2263/Ag2422 
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Experiments using each of the four probe and primer sets that correspond to a NOVl 
gene produce results that are in excellent agreement In all the experiments, expression of a 
NOVl gene occurs at moderate to low levels in many of the tissues in the sample. Highest 
expression in each experiment occurs in lung fibroblasts (CT = 29). Moderate expression in 
5 lung fibroblasts treated with IL-4 is also consistent among all four experiments (CT = 30). 
Lower expression is also detected in a variety of fibroblasts, endothelial and smooth muscle 
cells. The expression of a NOV! gene produces a complex profile; it is upregulated by TNF- 
alpha in small airway epithelium, but clearly downregulated by the same stimulus in lung 
fibroblasts. The gene most probably encodes a netrin receptor that may be important in 
1 0 understanding cell migratioiL Regulation of flie protein encoded for by a NOVl gene could 
potentially control the progression of keloid formation, emphysema and other conditions in 
which TNF-alpha and IL-1 beta are present and tissue remodeling may occur. 

Panel CNS J Summary: Ag2263 

Expression of NOVl is moderate to low across many of the tissues in this panel. 
15 Highest expression is detected in the substantia nigra (CT = 3 1 .4). Altiiough no disease- 
specific expression is seen in this panel, tiie expression profile confirms tiie expression of this 
gene in the central nervous system. Please see CNS_neurodegeneration_vl.O for potential 
utility of the CG50126-01 gene regarding the CNS. 

NOV2 

20 Expression of gene CG50718-01 was assessed using the primer-probe sets Agl555 and 

Ag2315, described in Tables 25 and 26. Results of the RTQ-PCR runs are shown in Tables 27, 
28, 29 and 30. 



Table 25. Probe Name Agl555 



Primers 


Sec[uence8 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5 ' -gaagtgaaagaatgtgcatggt-3 ' 


22 


^6680 


145 


Probe 


TET-5 ' -caccagtgcattctggatctcttatca- 
3 • -TAMRA 


27 


6730 


146 


Reverse, 


5 ' -tgggctgattacttcccttatt-3 ' 


22 


6757 


147 




Table 26. Probe Name Ag2315 




Primers 


Sequences 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5 • -agatgagtcagtgccgttagc-3 ' 


21 


3711 


148 


Probe 


cctccacaaaatttqactttaatcaacta-3 ' - ' 


29 : 


3733 


149 
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TAMRA 


1 




Reverse! 


5 ♦ -tccatttcagcGatacaaagtc-3 • 


22 


|3769 




150 



Table 27. Panel 1.3D 



Tissue Name 

Liver 

adenocarcinomi 


ReL 
Exp.(%) 

Mr \ ' 

Agl555, 
Run 

146380261 


Rel. 

Agl555, 
Run 
8 14777S02) 


Rel. 

Ag2315, 
Run 
8 15919831: 


Tissue 
Name 


ReL 
Exp,(%) 
AglSSS, 

•■viio 

146380261 


ReL 
Exp.(%) 
AglSSS, 
j Kon 
8 14777502. 


Rel. 
Exp.(%) 
Ag2315, 

Run 
8 159198312 




fi fx 


0.0 


Kidney 
(fetal) 


33.9 


j 37.6 


90.8 


Pancreas 




l.O 


3.9 


Renal ca. 
786^ 


0.0 


0.0 


0.0 


Pancreatic ca. 
CAPAN2 


0.0 


0.0 


0.0 


Renal ca. 
A49.8 


0.0 


0.0 


0.0 


Adrenal gland 


0.0 


1.9 


0.0 


Renal ca. 
RXF393 


0.0 


j 0.0 


0.0 


Thyroid 


8.3 


24.7 


25.3 l^^f- 
iACHN 


0.0 


0.0 


0.0 I 


Salivary gland 


1.0 


0.0 


0.0 |R«>alca. 
juO-31 


0.0 


1.4 


0.0 


Pituitary gland 
Brain (fetal) 


0.0 

0.6 


0.0 

0.0 


8.0 
3.8 


iRenal ca. 

jlK-lO 

Liver 


0.0 
0.0 


1 0.0 

0.0 


0.0 1' 
0.0 : 


Brain (whole) 

Brain 
(amygdala) 


1.3 
3.4 


1.6 
4.0 


3.3 
6.7 


Liver (fetal) 
Liver ca. 
(hepatoblast) 
HepG2 


0.0 
0.0 


.3.6 
0.0 


00 j 
0.0 


Brain 

(cerebellum) 


0.0 


0.0 


0.0 


Lung 


5M 


52.5 


70.7 1 


Brain 

(hippocampus) 


1.2 


0.6 


5.9 jLung (fetal) 


100.0 


100.0 


74 2 I 


Brain 

(substantia 

nigra) 


0.0 


0.0 


Lung ca. 
0.0 l(sniall cell) 
iLX-l 


0.0 


0.0 


0.0 


Brain 
(thalamus) 


3.2 


1.3 


jLung ca. 
4,0 (small cell) 
1nCI-H69 


2.4 


0.0 


32.5 


Cerebral Cortex 


0.0 


0.0 


] 

12.4 ( 

ij 


Lung ca. 
's.cell var.) 
5HP-77 


0.0 


0.0 


10.7 


Spinal cord 


1.1 


0.0 


I 

0.0 ^ 

c 

I 


-.ungca. 
large 
eU)NCI- 
1460 


0.0 


0.0 


0.0 


gjio/astro U87- 
MG 


0.0 


2.7 


E 

0.0 ;(i 
c 


.ungca. 
tton-sm. 
eU)A549 


0.0 


0.0 


0.0 1 


glio/astro U- 

118-MG 


27.2 


34.6 


L 

15.8 (i 




rungca. 

lon-s.cell) 

fCI-H23 


0.0 j 


0.0 


0.0 
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SW1783 


5.4 


13.8 


16.0 


Lungca. 

(non-s.cell) 

HOP-62 


0.7 


0.9 


0.0 


SK-N-AS 


0.0 


0.6 


0.0 


Lungca. 

(non-s.cl) 

Na-H522 


9.9 


5.4 


20.9 


astrocvtoma SF- 
539 


0.8 


0.0 


0.0 


Lung ca. 

(squam.)SW 

900 


0.0 


0.0 


0.0 


astrocytoma 
SNB^75 


0.0 


0.0 


0.0 


Lungca. 
(squam.) 
NCI-H596 


1.3 


2.2 


9.0 


glioma SNB-19 


0.0 


0.0 


0.0 


Mammary 
gland 


13.0 


26.6 


11.5 


glioma U251 


0.0 


0.0 


0.0 


Breast ca.* 

(pl.eOMCF- 

7 


3.9 


0.9 


15.6 


glioma j^F.^Q^ 


1 1 




A A 

0.0 


Breast ca.* 
(pl.ef) 
MDA-MB- 
231 


0.0 


0.0 


0.0 


Heart (Fetal) 


0.0 


0.0 


7.4 


Breast ca.* 

(pl.ef) 

T47D 


0.0 


0.0 


6.1 


Heart 


0.0 


5.7 


0.0 


Breast ca. 
BT-549 


0.0 


0.0 


0.0 


okeletal muscle 
(Fetal) 


3.5 


1.6 


15.1 


Breast ca. 
MDA-N 


0.0 


0.0 


0.0 


Skeletal muscle 


0.0 


1.4 


2.5 


Ovary 


5.2 


1.6 


5.8 


Bone marrow 


1.0 


4.1 


0.0 


Ovarian ca. 
OVCAR-3 




A A 


6.7 


Ibymus 


1.0 


0.0 


8.8 


Ovarian ca. 
OVCAR^ 


u.u 


0.0 


0.0 


Spleen 


0.0 


0.0 


0.0 


Ovarian ca. 
OVCAR-5 


fk A 


A A 

0.0 


0.0 


Lymph node 


3.7 


4.8 


7.1 


Ovarian ca. 
OVCAR-8 


0.0 


0.0 


0.0 


Colorectal 


0.0 


0.0 


00 


Ovarian ca. 
[GROV-1 


A A 
U.U 


A A 

U.U 


0.0 


otomacn 


1.2 


2.3 


0.0 ( 
< 


Ovarian ca. 
[ascites) SK- 
DV-3 


0.0 


0.0 


0.0 


Small intestine 


22 


6.7 


0.0 1 


Uterus 


0.0 


0.9 


0.0 


Colon ca. 
SW480 


0.0 


0.0 


0.0 ] 


'lacenta 


11.8 


27.7 


23.7 


Colon ca.* 
SW620 rsW4X0 
met) 




0.0 


0.0 ] 


'restate 


3.5 


0.9 


3.0 


Colon ca.HT29 


0.0 


0.0 


I 

0.0 ( 

I 


*rostateca.* 
bone met) 
•C-3 


0.0 


0.0 


0.0 
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Colon ca. HCT- 
116 


0.0 


0.0 


2.7 


Testis 


58.2 


67.4 


21.5 


Colon ca. 
CaCo-2 


0.0 


0.0 


0.0 


Melanoma 
Hs688(A).T 


22.7 


52.1 


18.2 


CC well to 

ModDifiF 

(OD03866) 


0.0 


0.0 


0.0 


Melanoma* 
(met) 

Hs688(B).T 


4.8 


4.2 


0.0 


Colon ca.HCC- 
2998 


0.0 


0.0 


0.0 


Melanoma 
UACC-62 


0.0 


1.5 


0.0 


Gastric ca. 

OivCTmet)Na[- 

N87 


0.0 


0.0 


0.0 j 


Melanoma 
M14 


0.0 


0.0 


0.0 


Bladder 


2.0 


0.0 


g J jMelanoma 

Iloxmvi 


0.0 


0.0 


0.0 


Trachea 


2.4 


3.6 


jMelanoma* 
0.0 (met)SK- 
lMEL-5 


0.0 


0.0 


0.0 


Kidney 


15.5 


17.8 


22.2 jAdipose 


38.2 


40.6 


100.0 



Table 28. Panel 2D 



Tissue Name 


Rel. 
Exp.(%) 
Agl555, 

Ron 
147775063 


ReL 
Exp.(%) 
^1555, 
Run 
1S960I974 


Rel. 

Exp.(%) 

Run 
159200827 


Tissue 
Name 


Rel. 
Exp.(%) 
AglSSS, 

Run 
147775063 


ReL 
Exp.(%) 
j AglSSS, 

Run 
159601974 


Rel. 
Exp.(%) 
Ag2315, 

Run 
159200827 


Nonnal 
Colon 


3.8 


7 1 


1/.4 


Kidney 
Margin 
8120608 


2.9 


1.2 


1.7 


CCWeUto 

ModDiff 

(OD03866) 


1.0 


0.0 


2.3 


Kidney 
Cancer 
8120613 


0.0 


0.0 


0.0 


CC Margin 
(OD03866) 


0.0 


0.0 


0.7 


Kidney 
Margin 
8120614 


. 1.2 


2.6 


1.8 


CCGr.2 

rectosigmoid 

(OIX>3868) 


0.0 


0.0 


0.0 


Kidney 
Cancer 
9010320 


2.7 


2.6 


2.1 


CC Margin 
(OD03868) 


0.0 


0.7 


0.0 


Kidney 
Margin 
9010321 


6.6 


5.9 


4.9 


CCModDiff 
(ODO3920) 


0.0 


0.0 


0.0 


Normal 

Uterus 


0.0 


0.0 


1.8 


CC Margin 
(ODO3920) 


0.0 


0.0 


2.2 

( 


Utecias 
Cancer 

mon 


0.0 1 


0.0 


4.5 


CCGr.2 
ascend colon 
(OD03921) 


0.0 


0.0 


0.0 ] 


Nonnal 
fhyroid 


34.9 


27.4 


11.4 


CC Margin 
(ODQ3921) 

CCfrom 


0.0 

L6 [ 


0.0 

1.1 ] 

t 


0.0 ; 
o!o fi 


rhyroid 
rhyroid 


2.9 
1.3 


7.2 
3.3 


7.9 
2.0 
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Partial 

Hepatectomy 

(ODO4309) 

Mets 








Cancer 
A302152 








Liver Margin 


0.0 


0.0 


2.0 


Thyroid 

Margin 
A302153 


49.7 


69.7 


72.2 


Colon mets to 
lung 

(OD04451. 
01) 




l.U 


n < 
U.3 


Normal 
Breast 


1 A A 
iU.U 






Lung Margin 

(OD04451- 

02) 


8.6 


10.0 


10.9 


Breast 
Cancer 


10.2 


3.0 


1.1 


Normal 
Prostate 
6546-1 


4.2 


12.2 


1.4 


Breast 
Cancer 
(OD04590- 
01) 


0.0 


2.8 


3.9 


Prostate 

Cancer 

(OD04410) 


0.0 


0.0 


3.4 


Breast 
Cancer 
Mets 

(OD04590- 
03) 


7.8 


7.3 


7.9 


Prostate 
Margin 
(OD04410) 


0.8 


6.4 


2.2 


Breast 
Cancer 
Metastasis 


4.1 


8.0 


3.5 


Prostate 

Cancer 

(OD04720' 

01) 


9.5 


11.7 


19.6 


Breast 
Cancer 


0.0 


0.0 


1.2 


Prostate 
Margin 
(OD04720- 
02) 


1 A A 


li.j 


24.3 


Breast 
Cancer 


3.7 


2.9 


0.9 


Nonnal Lung 


59.9 


61.1 


87.7 


Breast 
Cancer 
9100266 


2.2 


1.1 


1.5 


Lung Met to 

Muscle 

(OD04286) 


0.0 


0.0 


0.0 


Breast 

Margin 

9100265 


0.0 


0.0 


0.5 


Muscle 
Margin 
(OD04286) 


0.9 


0.0 


1.8 


Breast 
Cancer 
A209073 


0.7 


1.1 


1.9 


Lung 
Malignant 
Cancer 
(OD03126) 


1.9 


2.8 


1.7 


Breast 
Margin 


0.0 


1.2 


0.9 


Lung Margin 
(OD03126) 


36.3 


35.6 


43.8 


Normal 
Liver 


0.0 


0.0 


0.0 


Lung Cancer 
(OD04404) 


2.2 


4.4 


4.3 


Liver 
Cancer 


0.0 


0.0 


0.6 


DuiK Margin 


9.5 


4.2 


8-4 . . 


Liver 


0.0 


0.0 


0.0 
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(OD04404) 








Cancer 
1025 


1 

1 






Lung Cancer 
(OD04565) 


0.0 


0.0 


i 0.0 


Liver 

Cancer 

1026 


0.0 


0.0 


0.0 


Lung Margin 
(OD04565) 


10.8 


9.7 


14.1 


Liver 

Cancer 

6004-T 


0.0 


1.0 


0.6 


Lung Cancer 

(OD04237- 

01) 


0.0 


0.0 


0.0 


Liver 

Tissue 

6004-N 


0.0 


0.0 


0.0 


Lunc ^iarein 

(OD04237- 

02) 


30.1 


18.4 


29.3 


Liver 

Cancer 

6005-T 


0.0 


0.0 


0.0 


Ocular Mel 
Met to Liver 
(ODO4310) 


0.0 


0.0 


0.6 


Liver 

Tissue 

6005-N 


no 


u.u 


0.0 


Liver Margin 
(ODO4310) 


1.0 


2.0 


0.0 


Normal 
Bladder 


4.7 


2.2 


2.9 


Melanoma 
Metastasis 


0.0 


0.0 


0.0 


Bladder 
Cancer 


0.0 


0.0 


0.0 


Liinc Marcin 

****** f>i * ■ 

(OD04321) 


25.7 


47.0 


49.0 


Blaaaer 
Cancer 


0.0 


4.2 


,5.5 f 


Nonnal 
Kidney 


86.5 


100.0 


100.0 


Bladder 
Cancer 
(OD04718- 
01) 


0.7 


1.6 


1.1 


Kidney Ca, 
Nuclear grade 
2 (OD04338) 


2.2 


U.v 


1 1 
l.i 


Bladder 

Nonnal 

Adjac^t 

(OD04718- 

03) 


4.4 


0.9 


6.3 


Kidney 
Margin 
(OD04338) 


55.1 






Nonnal 
Ovary 


1.7 


0.0 


0.9 


Kidney Ca 
Nuclear grade 
1/2 

(OD04339) 


0.0 


0.0 


0.0 


Ovarian 
Ilancer 


0.0 


4.2 


33 


Kidney 
Margin 
(OD04339) 


77.9 


63.7 


■ 

77.9 


Ovarian 
Cancer 
PD04768- 
}7) 


0.0 


0.0 


0.0 


Kidney Ca, 
Clear cell 
type 

(Op04340) 


1.7 


0.0 


( 

0.0 


Dvaiy 

vlargin 

:OD04768- 


9.4 


5.5 


6.9 


Kidney 
(OD04340) 


100.0 


53.2 


62.4 1 

* 


NTormal 
Stomach 


0.0 


0.0 


0.0 


Kidney Ca, 
Nuclear Rrade 


25.9 


23.2 


0.0 J 


jastric 
Ilancer 


0.0 , 


0.0 


1.5 
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3 (OD04348) 








9060358 








Kidney 
Margin 
(OD04348) 


40.9 


50.3 


54.7 


Stomach 

fJSartnn 

9060359 


0 0 


00 

v/.v 




Kidney 
Cancer 
(OD04622* 
01) 


0.6 


0.0 


0.0 


Gastric 
Cancer 
9060395 


0.9 


1.2 


1.8 


Kidney 
Margin 
(OD04622- 
03) 


0.0 


0.0 


1.4 


Stomach 

Margin 

9060394 


0.0 


1.0 


0.7 


Kidney 
Cancer 
(OD04450- 
01) 


0.0 


0.0 


0.0 


Gastric 
Cancer 
9060397 


0.0 


0.0 


0,0 


Kidney 
Margin 
(OD04450- 
03) 


40.3 


51.1 


50.7 


Stomach 

Margin 

9060396 


0.0 


0.0 


0.0 


Kidney 
Cancer 
8120607 


0.0 


0.0 


0.0 


(jastric 
Cancer 
064005 


0.0 


0.0 


2.5 



Table 29. PaneUD 



Tissue Name 


Rel. Exp,(%) 
AglSSS, Ron 
147775116 


Rel. Exp.(%) 
Ag231S, Ran 
159202089 


Tissue Name 


Rel. Exp.(%) 
AglS55,Run 
147775116 


ReL E3p.(%) 
Ag2315,Ran 
159202089 


Secondaiy HiI act 


0.0 


0.0 


HUVECEL-lbeta 


0.0 


0.0 


Secondary Tli2 act 


0.0 


0.0 


HUVECIFN 
gamma 


0.0 


0.0 


Secondaiy Trl act 


0.0 


0.7 


HUVECTNF alpha 
+ 1FN gamma 


0.0 


0.0 


Secondary Thl rest 


0.0 


0.0 


HUVECTNF alpha 
+ IL4 


0.0 


0.0 


Secondary 1112 rest 


0.0 


0.0 


HUVECDL-ll 


0.0 


0.0 


Secondaiy Trl rest 


0.0 


0.0 


Lung Microvascular 
EC none 


0.0 


0.0 


Primary Thl act 


0.0 


0.0 


Lung Microvascular' 

ECTNFalpha+IL- 

Ibeta 


0.0 


0.0 


Primary Th2 act 


0.0 


0.0 


Microvascular 
Dermal EC none 


0.0 


0.0 


Primary Trl act 


0.0 


0.0 


Microsvasular 
Dermal EC 
TNFalpha + IL- 
Ibeta 


0.0 


0.0 


Primary Thl rest 


0.0 


0.0 


Bronchial 
epithelium 
TNFalpha + 
ILlbeta 


0.0 


0.0 
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ionomycin 






13 






B lynq}hocytes 
PWM 


0.0 


0.0 


Lung fibroblast IFN 
ganuna 


0.0 


1.7 


B lymphoc)ftes 
CD40LandIL-4 


0.0 


0.0 


Dermal fibroblast 
CCD1070rest 


12.9 


17.2 


EOL-1 dbcAMP 


0.0 


0.0 


Dermal fibroblast 
CCD 1070 TNF 
alpha 


18.6 


12.0 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


00 


Dennal fibroblast 
CCDlOTOIL-lbeta 


O.I 


0 o 

Z.7 


Dendritic cells none 


0.0 


00 

VaV 


Dermal fibroblast 
IFN gamma 


u.u 


U.U 


Dendritic cells LPS 

• 


0.0 


0.0 


Dermal fibroblast 
IL-4 


1.4 


0.6 


Denontic cells anti- 
CD40 


0.0 


0.0 


IBD Colitis 2 


0.0 


1.4 




0 0 


n n 
u.u 


loLi LTOnns 


0.0 


0,0 


Monocytes LPS 


0.0 


0.0 


Colon 


0.6 


0.0 


Macrophages rest 


0.0 


0.0 


Lung 


4.0 


11.7 


Macrophages LPS 


0.0 


0.0 


Thymus 


100.0 


100.0 


HUVEC none 


0.0 


0.0 


Kidney 


4.2 


5.3 


HUVEC starved 


0.0 


0.0 




1 





Table 30. Panel 5D 



Tissue Name 


ReLEzp.(%) 
Ag2315, Run 
169275446 


Tissue Name 


ReLExp,(%) 
Ag2315, Run 
169275446 


97457_Patient- 
02go_adipose 


84.1 


94709_Donor 2 AM - A_adipose 


13.6 


97476_Patient- 
07sk skeletal muscle 


0.6 


94710_Donor 2 AM - B^adipose 


9.3 


97477_Patient- 
07ut_uterus 


0.0 


9471 l_Donor 2 AM - C^adipose 


3.6 


97478_Patient- 
07pl_placenta 


7.2 


94712_Donor 2 AD - A^adipose 


8.7 


9748 Inpatient- 
08sk_skeletal muscle 


4.4 


947 1 3_Donor 2 AD - B^adipose 


17.1 


97482 J?atient- 
08ut_uterus 


0.5 


94714_Donor 2 AD - C^adipose 


21.6 


97483_Patient- 
OSpljlacenta 


6.5 


94742_^Donor3U. 
A_Mesenchymal Stem Cells 


9.0 


97486_Patient- 
09sk_skeletal muscle 


0,0 


94743__Donor3U- 
B_Mesenchymal Stem Cells 


7.3 


97487_Patient- 
09ut__uterus 


0.5 


94730_Donor 3 AM - A^adipose 


14.8 


97488_.Patient- 
09pl_placenta 


6.1 


9473 l^Donor 3 AM - B^adipose 


13.9 


97492_Patient- 
10ut_uteru5 


0.0 


94732_Donor 3 AM - C__adipose 


5.9 
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97493_Patient- 
10pl_j3!acerita 


7.8 


94733_Donor 3 AD - A_adipose 


5.4 


97495_Patient- 
1 lgo_adipose 


100.0 


94734_Donor 3 AD - B_ai^pose 


4.7 


97496J?atient- 

1 lsk_skeletal muscle 


0.6 


94735_Donor 3 AD - C_adipose 


9.3 


97497_Patient- 
1 lutjuterus 


1.0 


77l38_Liver_HepG2untreated 


6.9 


97498_^Patient- 
1 lpl_placenta 


7.3 


/JD:>o_lleart_Cardiac stromal cells 
(primary) 


0.0 


97500 J>atieiit- 
12go_adjpose 


61.6 


81735_Smalllhtestme 


1.5 


97501_Patient- 
12sk_skeletal muscle 


3.2 


/ z wy_jsjaney_lToxmial 
Convoluted Tubule 


0.0 


97502_Patient- 
I2utjut^i]s 


1.4 


82685_Siiiall mtestine_Duodenum 


0.0 


97503_Patient- 
12pl_placenta 


1.5 


90650_Adrenal_Adrenocortical 
adenoma 


0.0 


94721 Donor 2 TJ- 
A_Mesenc]9nia] Stem 
Cells 


14.4 


72410_Kidney_HRCE 


0.0 


94722_Don<»2U- 
B Mesaichymal Stem 
Cells 


6.7 


7241I_Kidney_HRE 


0.0 


94723JDonor2U- 
CJMesenchyiml Stem 
Cells 


6.0 

1 


73139_Uterus_Uteriiie smooth 

nuscle cells 


0.0 



Panel 13D Summaiy: Agl555/2315 ffighest expression of the CG50718-01 gene is 
seen in adipose and the fetal lung (CTs=3 1.8-34.4). Results flom three experiments with two 
different probe and primer sets produce similar expression profiles. Low but significant 
e:qMession is also seen in the thyroid. Biologic cross-talk between the thyroid and adipose 
tissue is befieved to be a component of some forms of obesity. Thus, the CG50718^)1 gene 
product may be an important smaU molecule target for the treatment of obesity or other 
metabolic disorders. 

Ill addition, the CG50718-01 g«re appears to be expressed at significant levels in lung 
and kidney tissues fiom both fetal and adult sources, but not in any samples derived ftom Imrg 
or kidney cancer cell lines. Thus, expression of this gene could potentially be used to 
differentiate between normal Iwig and kidney tissue and hmg and kidney cancer. Furthermore, 
thenq,eutic modulation of the CG5071 8-01 gene product may be beneficial in the treataient of 
lung and kidney cancers. 

Please note that two other experiments with the probe and primer set Ag23 1 5 had 
low/undetectable levels of expression in all the samples on this panel. (Data not shown.) 
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Panel 2D Summary: Agl 555/23 15 Three experiments with two different probe and 
primer sets produce results that are in excellent agreement with highest expression of the 
CG50718-01 gene in normal kidney tissue (CTs=30.7-32.4). There are also significant levels 
of expression in san^Ies derived from normal lung tissue, a result that is in concordance with 
5 the expression seen in Panel 1 .3D. This gene appears to be preferentially expressed in healfliy 
tissue, when compared to adjacent cancerous tissue. Thus, expression of the CG50718-01 gene 
could be used to distinguish normal kideny and lung tissue from malignant kidney and lung 
tissue. Moreover, therapeutic modulation of this gene, through small molecule drugs, 
antibodies or protein therapeutics migjit be of benefit in the treatment of kidney cmcec and 
10 lung cancer. 

Panel 3D Summary: Ag23 15 Expression is low/undetectable in all the samples in this 
panel (CT>35). (Data not shown.) 

Panel 4D Summary: Agl555/Ag2315 The CG50718-01 transcript is detected at 
significant levels in the thymus (CT 31.48) and at lower levels in dermal fibroblasts (CT 
15 33.91). This transcript encodes a protein that could potentially serve as a marker for thymus 
tissue and may also be involved in skin homeostasis. Therapeutics designed with the protein 
encoded by the CG50718-01 transcript could be important for maintaining or restoring normal 
fimction to these organs during inflammatton. 

Panel 5D Summary: Ag2315 is modestly expressed (CT values 31-34) in human 
20 adipose tissue and in cultured human adipocytes. This expression is in agreement with the 

significant levels of expression in adipose detected in Panel 1 .3D. Thus, this gene product may 
be a small molecule target for the treatment of obesity. 

NOV3 



Expression of N0V3 was assessed using the primer-piobe set Ag2304, described in 
25 Table 31. Results of the RTQ-PCR runs are shown in Tables 32, 33, 34 and 35. 

Table 31. Probe Name Ag2304 



Pzriiaers 


Sequences 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 • -accttaagtcctgccaacaatt-3 • 


22 


4100 


151 


Probe 


TET-5'- 

ttacagagtccaaattgtggatccca-3 • - 
TAMRA 


26 


4147 


152 


Reverse 


5 ' -tgatcccttccagaatttgac-3 ' 


21 


4173 


153 



Table 32. CNS_neurodegeneration_vl.O 
I TissaeName iRel.ETO.r%) Ag2304.Run| TissaeName |Rel. Emf Ag2304, Run 
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206262286 




206262286 


AD 1 Hippo 


0.0 


Control (Path) 3 
1 emporai mx 


7.3 


AD 2 Hippo 


38.4 


Control (Path) 4 
Temporal Qx 


29.5* 


■cVL/ J XUppO 


8.5 


AD 1 Occipital Ctx 


lO.O 


AD4Hippo 


9.5 




AD 2 Occipital Ctx 
(Missing) 


0.0 


AD 5 Hippo 


1 inn A 


]AD 3 Occipital Ctx 


o.l 


AD 6 Hippo 


70.7 


j AD 4 Occipital Ctx 


22.2 


' vAiuu ui z xuppo 


44.8 


|AD 5 Occipital Ctx 


45.1; 


Ck>ntrol 4 Hippo 


13.3 


|AD 5 Occipital Ctx 


0.0 


Control (Path) 3 
Hippo 


0.0 


Control 1 Occipital 

Iqx 


4.5 


AD 1 Temporal Ox 


25.0 


Control 2 Occipital 
jCtx 


58.2 


AD 2 Temporal Ctx 


392 


jControl 3 Occipital 
|Ctx 


18.2 


AD 3 Temporal Qx 


7.7 


jControl 4 Occipital 
Jctx 


7.3 


AD 4 Temporal Ctx 


0.2 


Control (Path) 1 
jOccipital Ctx 


92.7 


AD 5 fiif Tenqwjral 
jctx 


76.8 


JControl (Path) 2 
{Occipital Ctx 


0,0 


IaDS SupTenq>oral 
jctx 


40.6 


Control ath) 3 
(occipital Ctx 


3.4 


JAD 6 Inf Temporal 
.|Ctx 


49.7 


Control (Path) 4 
jOccipital Ctx 


16.7 


|AD 6 Sup Temporal 

jctx 


57.4 


JControl 1 Parietal Ctx 


7.1 


Control 1 Temporal 
ctx 


9.2 


Control 2 Parietal Ctx 


41.8 


Control 2 Temporal 
Ctx 


40.9 


jcontrol 3 Parietal Ctx 


0.0 


Control 3 Tenqjoral 
Ctx 


20.6 


Control (Path) 1 
jParietal Ctx 


97.9 


Control 3 Tenqioral 
Ctx 


10.7 


Control (Path) 2 
parietal Ctx 


29.5 


Control (Path) 1 
Tenqjoral Ctx 


97.3 


jControl (Path) 3 
jParietal Ctx 


4.4 


Control (Path) 2 
Temporal Ctx 


52.9 


Control (Path) 4 
jParietal Qx 


68.3 



Table 33. Panel 1.3D 



1 Tissue Name 


ReLExp.(%)Ag2304, 
Run 159131830 


Tissue Name 


ReLExp,(%)Ag2304, 
Run 159131830 


jLiver ad^ocaicinoma 


6.0 


Kidney (fetal) 


8.5 


jPancreas 


1.7 


Renal ca. 786-0 


7.6 


jPan(TCatic ca. CAPAN 2 i 


2.4 


Renal ca. A498 
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Aorenal gland 


14.9 


Renal ca. RXF 393 


3.2 


Thyroid 


0.5 


Renal ca. ACHN 


3.1 


Salivary gland 


2.3 


Renal ca.UO-31 


8.3 


Pituitary gjand 


13.4 


Renal ca.TK-10 


3.5 


Brain (fetal) 


7.7 


Liver 


2.8 


Brain (whole) 


13.5 


Liver (fetal) 


5.8 


Brain (amygdala) 


15.5 


Liver ca. (hepatoblast) 
HepG2 




Brain (cerebellum) 


4.6 


Lung 


19.9 


Brain (hippocampus) 


100.0 


Lung (fetal) 


9.9 


T^ram I CTi lectori tiQ ni<yi*a\ 
DRUH ^^oUuSIoIlUa nigTay 


Z.o 


Lung ca. (small cell) 
LX-1 


5.4 




1A A 


Lung ca. (small cell) 
NCI-H69 


■ 12.3 


v^ereurai conex 


25.0 


Lung ca. (s.cell var.) 
SHP.77 


12.1 


opmoi cora 


4.0 


Lung ca, (large 
cell)Na-H460 


3.8 


gUO/aSuO Uo/-Mvj 


21.9 


Lung ca. (non-^. cell) 
A549 


5.9 


gUO/aSlTO U-l lo-MU 


40.9 


Lung ca. (non-s.cell) 
Na-H23 


13.6 


aouruwyiuiLBi O W 1 iOJ 




Lung ca. (non-5.cell) 
HOP-62 


7.0 


ncuro , me I oj^.-an-ao 


o5.5 


Lung ca. (non-s.cl) 
NCI.H522 


3.4 


astrocytoma SF-539 


9.8 


Lung ca. (squam.) SW 
900 


6.6 


astrocytoma SNB-75 


11.9 


Lung ca, (squam.) 
NCI-H596 


1.7 


glioma SNB-19 


9.6 


Mammary gland 






iBreastca.* (pl.ef) 
|mCF.7 


6.3 


glioma SF-295 


g c iBreast ca.* (pl.ef) 
MDA-MB-231 


J4.0 


Heart (Fetal) 


/X ^ [Breast ca.* (pi. ef) 
|T47D 


5.1 


ncoxX' 


2.3 |Breastca.BT-549 


20.2 


V!1/'a1o4«1 «VMiny>lA 

oKeiecai muscie (^retaij 


11.4 IBreastca. MDA-N 


5.7 


oKcieiai muscle 


8.5 JOvary 


5.6 


Done maiTOW 


8.5 jovarian ca. OVCAR.3 


7.7 


Thymus 


7.4 jovarian ca. OVCAR-4 


0.7 


Spleen 


12.0 jovarian ca. OVCAR-5 


16.7 




6.3 lOvarian ca. OVCAR^ 


8.6 


Colorectal 


4.6 jovarian ca, IGROV-l 


2.4 


Stomach 


n c lOvarian ca. (ascites) 
|SK-0V-3 


15.5 


Small intestine 


9.2 juterus 


6.4 
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Colon ca. SW480 


8.0 


Placenta 


8.1 


Colon ca.* SW620 
(SW480met) 


53 


Prostate 


3,4 


Colon ca.HT29 


2 g Prostate ca.* (bone 
]met)PC-3 




Colon ca.HCT-1 16 
Colon ca. CaCo-2 


7.4 iTestis 


18.6 


CCWelltoModDiff 
(OD03866) 

Colon ca.HCC-2998 


7.4 jN&lanomaHs688(A).T 
9 2 [Melanonia* (met) 
|Hs688(B).T 


4.5 
2.5 


Gastric ca. (liver met) 
NCI-N87 

Bladder f 


30.8 
2.7 


Melanoma MI4 


1.6 
0.6 


Trachea 
Kidney 


12.0 
3.5 


Melanoma LOXIMVI 

Melanoma* (met) SK- 
MEL-5 


4.0 
2.3 




Table 3 


Adipose 
14. Panel 2D 


7.5 


Tissue Name 


Rel. Exp.(%) Ag2304, 

Run 159134494 j Tissue Name 


Rel.Exp.(%)Ag2304, 
_ Run 159134494 


Normal Colon 


32 9 [Kidney Margin 
18120608 


5.5 


CC Well to Mod Diff 
(0DO3866) 


21.3 


jlCidney Cancer 8120613 


17.9 


CC Margin (OD03866) 


iKidney Margin 
- 18120614 


13.1 




CC Gr.2 rectosigmoid 
(OD03868) 


10.9 


Kidney Cancer 9010320 


24.7 


■ 


CC Margin (OD03868) 
CCModDiflf(ODO3920) 


99 Kidney N^bu^ 
. / 9010321 


19.3 


■ 


CC Margin (ODO3920) 


27.4 


Uterine Cancer 06401 1 


17!6 

52.5 




CC Gr.2 ascend colon 
[OD03921) 

LC Margm (OD03921) 


45.1 


Normal Thyroid 


22.7 


1 

J 


from Partial 
^epatectomy (ODO4309) 
Vfets 


15.8 [ 

37.9 1 


Thyroid Cancer 

rhyroid Cancer 
A302152 


36.1 
18J2 


] 




28 9 jThyroid Margin 
1A302153 


30.1 


( 
I 


'2o\on mets to lung 
OD04451-On 

-ung Maigin (OD04451-02) 


23.2 jNonnal Breast 
24.1 iBreast Cancer 


49.7 




fonnal Prostate 6546-1 


JO 4 Breast Cancer ; 
' (OD04S9Q-01) 


28.5 
51.8 


F 


tostate Cancer (OD04410) 


59 9 Breast Canca: Mets 
(OD04S9Q-03) 


64.6 


P 


tostate Marffn (OD044 1 0) 


67 4 preast Cancer T 
pVletastasis | 


47.6 
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JcTOSiaie ijancer vUJLW47zu- 
01) 


46.7 


Breast Cancer 


26.2 


Prostate Margm (OD04720- 
02) 


93.3 


Breast Cancer 


28.9 


Normal Lung 


100.0 


iRreasrt; Cancer 91 009*;/; 




Lung Met to Muscle 
(OD04286) 


41.2 


breast Margin 9100265 


16.7 


Muscle Margin (OD04286) 


47 6 


iDicooi Vjritiiccr tSuLAjyxj i J 




Lung Malignant Cancer 
(OD03126) 


31.9 


^2090734 


44.8 


Lung Margin (OD03 126) 


64.2 


iNormal Liver 


23.2 


Lung Cancer (OD04404) 


58.6 


iLiver Cancer 

1 ... 


23.3 


Lung Margin (OD04404) 


38.2 


|Liver Cancer 1025 


10.5 


Lung Cancer (OD04565) 


15.8 


|Liver Cancer 1026 


6.7 


Lung Margin (OD04565) 


26.4 


Liver Cancer 6004-T 


14.1 


Lung Cancer (OD04237-01) 


37 6 


It ivfr Tiosiif* ^OOd^M 

JUlVvl A looUw \>UU*T*l^ 




Lung Margin (OD04237-02) 


48.0 




o./ 


Ocular Mel Met to Liver 
(ODO4310) 


14.9 


Liver Tissue 6005-N 


6.7 


Liver Margin (OD043 10) 


13.5 


Normal Bladder 


49.0 


Melanoma Metastasis 


36.6 




D./ 


Lung Margin (OD04321) 


50.3 


Bladder Cancer 


32.5 


Normal Kidney 


84.7 


Bladder Cancer 


52.1 


Kidney Ca, Nuclear grade 2 
(OD04338) 


65.1 


Bladder Normal 


63.7 


Kidney Margin (OD04338) 


46.3 


Normal Ovary 


6.0 


.^juiicy iNucicar graoc 
1/2(OD04339) 


33.4 


Ovarian Cancer 


63.3 


Kdney Margin (OD04339) 


77.9 


Ovarian Cancer 


43.8 


Kidney Ca, Clear cell type 
(OD04340) 


71.7 


Ovary Margin 


14.6 


iKidney Margin (OD04340) 


57.0 


^^ormal Stomach 


30.4 


jsjuncy i^a, rNuciear grade o 
(OD04348) 


17.2 


Gastric C^nco: 9060358 


10.4 


Kidney Margin (OD04348) 


28.9 


Stomach Margin 
9060359 


12.9 


Ajaney L^ancer {sjux/^ozZ' 
01) 


21.9 


Gastric Cancer 9060395 


56.3 


Ajoney juargui {}<JkJ\jmoj^z~ 
03) 


4.3 


Stomach Margin 
9060394 


30.4 


r^cuicy \-/jxnccr jy)" 
01) 


29.5 


Gastric Cancer 9060397 


33.2 


Kidn^ Margin (OD044S0- 
03) 


36.9 


Stomach Margin 
9060396 


8.9 


Kidney Cancer 8120607 | 


3.4 


Gastric Cancer 064005 


53.6 
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Table 35. Panel 4D 



Tissue Name 


Hp} V^m 

Ag2304, Run 
159131012 




Rel. Exp.{%) 
Ag23u% Knn 
159131012 


SecondaiyThl act 


32.5 


HUVEC IL-lbeta 


5.8 


Secondary Th2 act 


46.7 


HUVECffN gamma 


19.6 


secondary irl act 


47.0 


HUVEC TNF alpha + IFN 
jgamma 


12.2 


Secondary Thl rest 


14.5 


jHUVEC TNF alpha + IL4 




Secondary Th2 rest 


27,0 


Ihuvecel-ii 


8.8 


Secondarv Trl rejst 


23.5 jLung Microvascular EC none 


5.8 


Primary Thl act 


^ J jLung Microvascular EC 
iTNFalpha+E^lbeta 


12 8 


Primary act 


3p 2 jMicrovascular Dermal EC 
pone 


20,6 


Primary Trl act 


49 3 Microsvasular Dermal EC 
|TNFalpha + IL-lbeta 


16.0 


Primary Thl rest 


95.3 


Bronchial epithelium 
TNFalpha + ILlbeta 


14.2 


Primary Th2 rest 


54.7 


Small airway epithelium 
none 


7.9 


Primary Trl rest 


29.5 


Small airway epithelium 
TNFalpha + IL-lbeta 


38.4 


CD45RA CD4 
lymphocyte act 


2L5 


Coronery artery SMC rest 


25.3 


CD45RO CD4 
lymphocyte act 


37.1 


Coronery artery SMC 
TNFalpha + IL-lbeta 


12.7 


CDS lymphocyte act 


20.9 {Astrocytes rest 


23.0 


Secondary CBS 
lyn:q)hoc)rte rest 


29 1 lAstrocytes TNFalpha + BL- 
jlbeta 


23.7 


Secondary CDS 
Ijonphocyte act 


22.7 |kU-812 (Basophil) rest 


4.6 


CD4 lymphocyte none 


26.6 |KU-812 (Basophil) 
jPMA/ionomycin 


11.0 


2iyThl/Th2/rrl anti- 
CD95 CHll 


34.2 ^ (Keratinocytes) 

jnone 


15.8 


JLAjSw cells rest 


41.5 ! 


3CDI 106 (Keratinocytes) 
rNFalpha + IL-lbeta 


5.1 


LAK cells IL-2 


33.2 ] 


Liver cirrhosis 


2.8 


LAK cells IL-2+IL-12. 


22.8 1 


^upus kidney 


4.3 


LAK cells IL-2+IFN 
ganmia 


36.9 1 


vfCI-H292none 


34.9 


LAK cells IL-2+ IL-18 


38.4 1 


^CI-H292 IL^ 


38.4 


LAK cells 
PMA/iononqrcin 


34.2 I 


^CI-H292IL-9 


39.2 


NK Cells IL-2 rest 


26.6 I 


ra-H292IL.13 


21.2 


Two Way MLR 3 day 


53.2 I 


0-H292 IFN gamma 


20.9 


iwo Way MLR 5 day ( 26.2 I 


DPAECnone 


11.3 
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Two Way MLR 7 day 




HPAEC TNF alpha -flL-l 
beta 


11.7 


PBMC rest 


14.5 


Lung fibroblast none 


18.9 


PBMCPWM 




Lung fibroblast TNF alpha + 
IL-1 beta 


22.8 


PBMC PHA-L 


3L9 


Lung fibroblast IL-4 


25.9 


' Ramos CB cell) none 


11.4 


Lung fibroblast IL-9 


13.4 


Ramos (B cell) 
iononi3^in 


34.4 


Lung fibroblast IL-13 


18.9 


B lyn^hocytes PWM 


60.3 


Lung fibroblast IFN gamma 


46.0 


JD i3anpaocyies i^Li^UJL 
andIL-4 


16.6 


Dennal fibroblast CCD1070 

rest 


47.0 


EOL-l dbcAMP 


34 2 [Dermal fibroblast CCD1070 
|tNF alpha 


83.5 


XSV^l-*-! aDCAJVUr 

PMA/ionomycin 


100.0 


Dennal fibroblast CCD 1070 
EL-l beta 


23.7 


Dendritic cells none • 


13.7 


Dennal fibroblast IFN 
gamma 


18.3 


Dendritic cells LPS 


16.5 


Dennal fibroblast IL-4 


25.2 


Dendntic cells anti- 
CD40 


6.3 


LBD Colitis 2 


2.3 


Monocytes rest 


23.5 


[BD Crohn's ; 


4.3 


jMonocjrtes LPS 


84.1 


Colon 


24.5 


iMacronhaaeQ rpQt 


23.3 ] 


Lung 


23.7 


jMacrophages LPS 


31.4 


rhymus 


39.0 


pUVECnone 


15.0 1 


Udney 


44.4 


|hUVEC starved 


30.6 







CNS_neurodege0eration_vl.O Summary: Ag23p4 Expression of the NOV3 gene in 
this panel is ubiquitous. While this gene does not show differential expression between 
Alzheimer's diseased brains and control brains, this panel confirms the expression of this gene 
in the brains of an independent group of patients. See Panel 1.3d for utifity of this gene in the 
central nervous system. 

Panel 1 JD Summary: Ag2304 The NOV3 gene, a homolog of the Drosophila 
pecanex gene, is widely expressed across the samples in this panel, with highest expression in 
the hippocampus (CT^8.6). In addition, this gene is expressed at mod^te to high levels in 
all CNS regions examined. E;q)ression of this gene in both the mother and developing embryo 
is critical for normal CNS development. Furthermore, expression of this protein appears to be 
involved in stem ceU fete determination, where removal of tiiis protein increases neural 
precursor ceUs. Therefore, downregulation of this gene could be used in neural stem cell 
research and therapy to control (he fete of stem cells and increasing the resulting numbere of 
post-mitotic neurons. 
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The NOV3 gene is modesUy expressed in a wide variety of metaboUc tissues including 
adipose, adrenal, pancreas, thyroid, pituitary, heart, adult and fetal skeletal muscle, and adult 
and fetal liver. This widespread expression in tissues with metabolic function suggests that the 
N0V3 gene product may be important for the pathogenesis, diagnosis, and/or treatment of 
metabolic disease in any or aU of these tissues, including obesity and diabetes. 

References: 

1. LaBonne SG, Furst A. Differentiation in vitro of neural precursor cells fiom normal 
and Pecanex mutant Drosophila embryos. J Neuiogoiet 1989 May;5(2):99-104 

Early gastrula anbryos, lacking both matemally and zygotically expressed activity of 
the neurogenic pecanex locus, are shown to contain a greater lhan wUd-type number of stably 
determined neural precursor cells which can differentiate into neurons in culture. 

2. LaBonne SG, Sunitha I, Mahowald AP. Molecular genetics of pecanex, amatemal- 
effect neurogenic locusofDrosophilamelanogasterfliat potentially encodes a large 
transmranbrane protein. Dev Biol 1989 Nov;136(l):l-16 

In the absence of maternal expression of the pecanex gene, the embryo develops severe 
hypemeuralization similar to that characteristic of Notch mutant embryos. We have extended a 
previous molecular analysis of the chromosomal interval that encompasses pecanex by using 
additional deficiencies to localize the locus on the molecular map. RNA blot analysis shows 
that flie locus encodes arare 9-kb transcript as well as minor transcripts of 3.7 and 2.3 kb. The 
temporal expression of these transcripts is appropriate for a neurogenic locus. Phenocopies of 
flie mutant phenotype have been produced following microinjection of antisense RNA 
corresponding to a portion of the pecanex transcripts. Conceptual translation of a partial 
coding sequence compiled firom cDNA and genomic clones indicates that the pecanex locus 
potentially encodes a large, membrane-spanning protein. 

Panel 2D Summary: Ag2304 The expression of this gene appears to be highest in a 
sample derived fiom normal lung tissue. Thus, the expression of this gene could be used to 
distinguish normal lung tissue fiom other tissues in the panel. Of note is the difference in 
expression between samples derived fiom ovarian cancer and normal ax^acent tissue. This 
difference in levels of expression is also notable in samples derived fiom gastric cancer when 
compared to flieir normal counterparts. Thus, the expression of this gene could be used to 
distinguish ovarian or gastric cancer form thek normal adjacent tissues. Moreov^, therapeutic 
modulation of tiiis gene, through flie use of smaU molecule drugs, antibodies or protein 
therapeutics might be of use in the treatment of ovarian or gastric cancer. 
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Panel 4D Summary: Ag 2304 This N0V3 transcript is detected ubiquitously 
throughout this panel, with highest expression of this transcript in activated eosinophils 
(CT=28,1). This indicates an up-regulation of this transcript in these cells upon activation. 
Eosinophils contribute to the pathology of several atopic diseases such as asthma, atopic 
5 dermatitis, and rhinitis. Therefore, modulation of the activity or activation of the protein 

encoded by the N0V3 gene may be beneficial for the treatment of those diseases. Hie N0V3 
gene is also hig^y expressed in effector T cells, activated monocytes and dermal fibroblasts 
upon treatment with TNF-a and IL-lb. Modulation of the expression of this transcript, which 
encodes for a Pecanex like molecule, could be beneficial in the treatment of inflammatory 
10 diseases associated with T cell activation as well as eosinophil activation including atopic 
diseases and autoimmune diseases such as rheumatoid arthritis, inflammatory bowel disease 
and skin inflammation. 

NOV4 

Expression of gene N0V4 was assessed using the primer-probe set Ag2428, described 
15 in Table 36. Results of the RTQ-PCR runs are shown in Tables 37, 38, 39 and 40. 

Table 36. Probe Name Ag2428 



Primers 


Sequences 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 ' -gagccagggctgctgtata-3 * 


19 


1419 


154 


Probe 1 


TET-5 • - 

cctctcaggaacatgctaccaaaatt-3 ' - 
TAMRA 


26 


1439 


155 


Reverse 


5 ' -tagattgagggcagcagtca-3 ' 


20 


1476 


156 



Table 37. CNS_neurodegeneration_vl.O 



Tissue Name 


Rel. Exp.(%) Ag2428, Run 
206271177 


Tissue Name 


Rel. £xp.(%) Ag2428, Run 
206271177 


AD 1 Hippo 


7.9 


Control (Path) 3 
Temporal Ctx 


3.5 


AD 2 Hippo 


22.2 


Control (Path) 4 
Temporal Ctx 


40.3 


AD 3 Hippo 


12.8 


AD 1 Occipital Ctx 


18.3 


AD 4 Hippo 


5.1 


AD 2 Occipital Ctx 

(Missing) 


0.0 


AD 5 Hippo 


100.0 


AD 3 Occipital Ctx 


7.0 


AD 6 Hippo 


32.5 


AD 4 Occipital Ctx 


20.3 


Control 2 Hippo 


10.9 


AD 5 Occipital Ctx 


25.0 


Control 4 Hippo 


17.0 


AD 5 Occipital Ctx 


16.5 


Control (Path) 3 
Hippo 


6.7 


Control 1 Occipital 
Ctx 


6.0 
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An 1 nVmnA«<a1 ^Hv 
ruJ 1 i cmpOial v^XX 


16.6 


Control 2 Occipital 
Ctx 


21.0 


AD 7 T*»rrmrtrol C^fv 


23.2 


Control 3 Occipital 
Ctx 


23.2 


AD TWrmrhral 




Control 4 Occipital 
Ctx 


6.0 


AV% A TV»mn/%ra1 /"Hv 
r\U *t idnpOTai UCX 


25.9 


Control (Path) 1 
Occipital Ctx 


50.3 


ADS Inf Temporal 
Qx 


40.1 


Control (Path) 2 
Occipital Ctx 


13.2 


AD 5 Sup Tenporal 
Ctx 


33.7 


Control (Path) 3 
Occipital Ctx 


1.1 


AD 6 Ihf Temporal 

Ctx 


35.6 


Control (Path) 4 
Occipital Ctx 


30.4 


AD 6 Sup Temporal 
Ctx 


48.3 


Control 1 Parietal Qx 


12.4 


Control 1 Tenq)oral 
Ctx 


8.0 


Control 2 Parietal Ctx 


46.0 


Control 2 Temporal 
Ctx 


o c 

0.5 


Control 3 Parietal Ctx 


23.7 


Control 3 Temporal 
Ctx 


-1 if T 

14.7 


Control (Path) 1 
Parietal Ctx 


38.7 


Control 3 Temporal 

utx 


11.3 


Control (Path) 2 
Parietal Ctx 


on A 


Control (Path) 1 
Tenqporal Ctx 


37.6 


Control (Path) 3 
Parietal Ctx 


5.4 


Control (Path) 2 
Taiq>oral Ctx 


34.9 


Control (Path) 4 
Parietal Ctx 


43.2 



Table 38. Panel IJD 



Tissue Name 


ReLExp.(%)>^2428, 
Run 159361380 


Tissue Name 


Rel.Exp.(%)Ag2428, 
Run 159361380 


Liver adenocarcinoma 


10.7 


Kidney (fetal) 


7.1 


jPancieas 


2.4 


Renal ca, 786-0 


6.6 


Pancreatic ca. CAPAN 2 


6.0 


Renal ca. A498 


18.8 


{Adrenal gland 


5.3 


Renal ca, RXF 393 


3.8 


Thyroid 


2.5 


Renal ca, ACHN 


1.1 


Salivary gland 


3.7 lRenalca.UO-31 


4.5 


Pituitary gland 


[ 7.2 iRenalca.TK-10 


5.1 


Brain (fetal) 


5.2 [Liver 


1.9 


Brain (whole) 


5.1 iLiver (fetal) 


11.4 


Brain (amygdala) 


^ J iLiver ca. (hepatoblast) 

lHepG2 


8.0 


Brain (cerebellum) 


2.7 jLung 


8.5 


Brain (hippocampus) 


17.6 |Lung (fetal) 


4.7 


Brain (substantia nigra) 


. jLung ca. (small cell) 

^'^ |lx-i 


7.5 


Brain (thalamus) 


4 Q jLung ca. (small ceU) 
lNa-H69 


11.9 
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Cerebral Cortex 


2.8 


Lung ca. (s.ceU var.) 
SHP-77 




Spinal cord 


3.8 


Lung ca. (large 
cell)Na-H460 


o.o 


glio/astro U87-MG 


12.9 


Lung ca. (non-sm cell) 
A549 


0,0 


glio/astroU-llS-MG 


39.5 


Lung ca. (non-s.cell) 
NCI-H23 




astrocytoma SW1783 


5.4 


Lung ca. (non-s.celI) 
HOP-62 


o.o 


neuro'^; met SK-N*AS 


100.0 


Lung ca. (non-s.cl) 
Na-H522 




astrocytoma SF-539 


7.6 


Lung ca. (squam.) SW 

900 


9.7 


astrocytoma SNB-75 


19.8 


Lung ca. (squam.) 
Na.H596 


5.4 


glioma SNB-19 


12.0 


Mammary g|land 


5.9 


gIiomiaU251 


11.3 


Breast ca.* (pl.ef) 
MCF-7 


in o 


glioma SF-295 


7.4 


Breast ca.* (pl.ef) 
MDA-MB-231 


66.0 


Heart (Fetal) 


2.0 


Breastca.*(pLe:0 

TdTH 


9.6 


Heart 


5.1 




34.4 


Skeletal muscle (Fetal) 


8.5 1 


l^raaof' RA 'MDA.'M 


If,/ 


Skeletal muscle | 1.2 ] 






Boneinarrow | 17.8 




in Q 
XU.o 


Thymus j 5.6 | 


Ovarian ca. OVCAR-4 


0.6 


Spleen 


10.1 1 


Ovanan ca. OVCAR-5 


5.6 


Lynyjh node 


92 1 


Ovanan ca. OVCAR-8 


10.0 


Colorectal 


6.9 1 


Ovanan ca. IGROV-1 


2.1 


Stomach 




Ovarian ca. (ascites) 
SK'OV-3 


15.1 


Small intestine 


8.1 jl 


Uterus 


3.7 


Colon ca.SW480 


8.5 |] 


Placenta 


3.8 


Colon ca,*SW620 
(SW480met) 


13,6 l 


Prostate 


6.0 


Colon ca. HT29 


11.0 P 
|j 


Prostate ca.* (bone 
met)PC-3 


5.8 


Colon ca.HCT-1 16 


12.9 iTestis 


9.3 


Colon ca. CaCo-2 


12.3 iMelanoma Hs688(A).T 


2.6 


CCWeUtoModDifif 
(OD03866) 


J r iMelanoma* (met) 
1hs688(B).T 


1 9 


Colon ca,HCC-2998 


33.0 IMelanoma UACC-€2 




Gastric ca. (liver met) 
NCI-N87 


25.9 Melanoma M14 


5.8 


Bladder 


10.2 IMelanoma LOX IMVI 


5J2 


Trachea 


9.0 IMelanoma* (met) SK- 


103 



265 



wo 02/057450 



PCT/USOl/48922 



1 


MEL-5 j 


iKidney ] 2.5 


Adipose j 6.3 



Table 39. Panel 2D 



Tissue Name 


Kei. £iXp.(7o) Ag2428 
Run 159361727 


' TtssneName 


Rel.Exp.(%)Ag2428, 
Rim 159361727 


Normal Colon 


80.1 


Kidney Margin 

O 1 ^vuuo 


2.1 


CCWelltoModDifif 
(OD03866) 


13.7 


1 

Kidney Cancer 8120613 


153 


Margin (OD03866) 


7.7 


lie iH'TlfkXr A^ofrt II* 

jivtvuiv/y lYlaTgin 

8120614 


6.8 


CC Gr.2 rectosigmoid 
(OD03868) 


25.5 


kidney Canco- 9010320 


21.3 


Margin (OD03868) 


6.6 


19010321 


17.4 


CC Mod DifiF(ODO3920) 


705 


jiNumiai uierus 


3.2 


CCMargm(ODO3920) 


30.4 


Uterine Cancer 06401 1 


21.3 


(OD03921) 


52.1 


Normal Thyroid 


9.9 


CC Margin (OD03921) 


ll.I 


Thyroid Cancer 


5.8 


CC from Partial 
Hepatectonty (ODO4309) 
Mets 


50.7 


Ttiyroid Cancer 
A302152 


27.7 


Liver Margin (ODO4309) 


22.7 


Thyroid Margin 

A ^091 <q 


37.6 


Colon mets to lung 
(0004451^1) 


29.1 


Nonnal Breast 


18.7 


Lmig Margin (OD0445 1-02) 


7.0 


Breast Cancer 


26.4 


Normal Prostate 6546-1 


8.8 


Breast Cancer 


75.3 


Prostate Cancer (OD04410) 


49.3 


Breast Cancer Mets 


87.1 


rrosiace Margin (OD04410) 


1 

4.^ 1 


Metastasis 


48.0 


Prostate Cancer (OD04720- 
01) 


52.9 1 


Breast Cancer 


49.7 


Prostate Margin (OD04720- 
02) 


59.5 


Breast Cancer 


36.3 


jNormal Lung 


81.8 1 


Breast Cancer 9100266 


18.4 


Luns Met to MikiHp 
(OD04286) 


30.1 


Breast Margin 9100265 


14.9 


Muscle Margin (OD04286) 


13.9 ] 


Breast Cancer A209073 


55.5 


Lung Malignant Cancer 
(OD03126) 


47.3 ^ 

i 


Breast Margin 
A2090734 


45.1 


Lung Margm (OD03 1 26) 


41.8 ] 


formal Liver 


15.8 


Lung Cancer (OD04404) 


28.5 ] 


Liver Cancer 


14.4 


Lung Margin (OD04404) 
Lung Cancer (OD04565) 


16.7 ] 
28.3 1 


Liver Cancer 1025 
jver Cancer 1026 


5.7 
5.7 
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Lung Margin (OD04565) 


14.0 


Liver Cancer 6004-T 


7.9 


Lung Cancer (0004237^1) 


62.4 


Liver Tissue 6004-N 


8.1 


Lung Margin (OD04237-02) 


28.3 


Liver Cancer 6005-T 


5.2 


Ocular Mel Met to Liver 
(ODO4310) 


23.5 


Liver Tissue 6005-N 


0.8 


Liver Margin (OD043 10) 


11.3 


Normal Bladder 


81.8 


Melanoma Metastasis 


40.9 


Bladder Cancer 


92 


Lung Margin (OD04321) 


26.2 


Bladder Cancer 


62.0 


Normal Kidney 


54.3 


Bladder Cancer 
(OD04718-01) 


32.8 


Kidney Ca, Nuclear grade 2 
(OD04338) 


40.1 


Bladder Normal 
Adjacent (OD04718-03) 


24.8 


Kidney Margin (OD04338) 


45.7 


Normal Ovary 


0.8 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


82.9 


Ovarian Cancer 


51.8 


Kidney Margin (OD04339) 


45.4 


Ovarian Cancer 
(OD04768-07) 


86.5 


Kidney Ca, Clear cell type 
(OD04340) 


49.3 


Ovary Margin 
(OD04768-08) 


8.5 


Kidney Margin (OD04340) 


48.0 


Normal Stomach 


20.7 


Kidney Ca, Nuclear grade 3 
(OD04348) 


24.3 


Gastric Cancer 90603S8 


6.9 


Kidney Margin (OD04348) 


40.3 


Stomach Margin 
9060359 


13.1 


Kidney Cancer (OD04622- 
01) 


10.7 


Gastric Cancer 9060395 


23.5 


Kidney Margin (OD04622- 
03) 


3.1 


Stomach Marein 
9060394 


18.9 


Kidney Cancer (OD04450- 
01) 


24.8 


Gastric Cancer 9060397 


39.8 


Kidney Margin (OD04450- 
03) 


25.5 


Stomach Margin 
^060396 


7-1 


Kidney Cancer 8120607 


2.7 


Gastric Cancer 064005 


100.0 



Table 40. Panel 4D 



Tissue Name 


Rel.Exp.(%) 
Ag2428,Run 
159362614 


Tissue Name 


ReLEzp.(%) 
Ag2428,R]m 
159362614 


Secondary Thl act 


2(S.8 


HUVEC IL-lbeta 


9.2 


Secondary Th2 act 


34.6 


HUVECIFN gamma 


14.1 


Secondary Trl act 


37.6 


HUVEC TNF alpha + IFN 

gamma 


8.4 


Secondary Thl rest 


10.7 


HUVEC TNF alpha + IL4 


12.0 


Secondary Th2 rest 


13.6 


HUVECIL-11 


7.9 


Secondary Trl rest 


16.7 


Lung Microvascular EC none, 


10.9 


Primary Thl act 


36.9 


Lting Microvascular EC 
TNFalpha + IL-lbeta 


9.9 


Primaiy Th2 act 


48.3 


Microvascular Dermal EC 


17.0 
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none 




J. i.llll£U.jr 111 ctOl 


50.7 


Microsvasular Dermal EC 
THFalpha + DL-lbeta 


10.6 




74.2 


Bronchial epithelium 
TNFalpha + ILlbeta 


9.8 




Ate 

41.5 


Small airwav enitheliiim 
none 


3.6 


jrrjiiuuy in rest 


28.9 


Small airwav enitiieliiim 
TNFalpha + IL-lbeta 


38.7 


Ca>45RACI)4 
lynqjhocyte act 


22.7 


Coronery arteiy SMC rest 


9.9 


CD45ROCD4 
lymphocyte act 


31.0 


Coronery artery SMC 
TNFalpha + IL-lbeta 


4.2 


CDS lynq}hocyte act 


15.9 


Astrocytes rest 


5.9 


Secondary CD8 
lymphocyte rest 


I9.0 


Astrocytes TOFalpha + IL- 
Ibeta 


5.8 


Secondajy CDS 
lymphocyte act 


17.9 


KU-812 (Basophil) rest 


8.7 


C^D^ IvtrmlinnvfA n/\<nA 
\^±^^ ijiu^fiuj%fyvc none 


11.6 


KU-812 (Basophil) 
PMA/ionomycin 


31.6 


2rynil/rh2Arrl_anti. 
CD95 CHll 


18.8 


CCDI 106 (Keratinocytes) 
none 


123 


jLAK cells rest 


20.4 


CCDI 106 (Keratinocytes) 
TNFalpha+IL-lbeta 


8,4 


LAK cells IL-2 


27.7 j 


Liver cirrhosis 


4.7 


LAK cells IL-2H-IL-12 


20.0 )Liq>iis kidney 


2.1 


LAK cells IL-2+IFN 
gamma 


38.4 1 


NCI-H292none 


25.5 


LAK cells IL-2+ IL-18 


43.5 lNCr-H292IL-4 


37.1 


LAK cells 
PMA/ionomycin 


13.6 1 


NrCI-H292IL-9 


36.9 


NK Cells IL-2 rest 


21.2 INCI-H292IL.13 


15.6 


Two Way MLR 3 day 


23.8 h 


^CI-H292IFN gamma 


14.1 


Two Way MLR 5 day 


11.3 \ 


iPAECnone 


11.1 


Two Way MLR 7 day 


J13 pAECTNF alpha + IL-1 
jbeta 


13.5 


PBMCrest 


7-9 |Lung fibroblast none 


10.7 


PBMCPWM 


gQ 3 iLung fibroblast HJF alpha + 

llL-1 beta 


5.0 , 


PBMC PHA-L 


23.5 I 


.ung fibroblast IL-4 


18.6 


Ramos (B cell) none 


23.5 I 


.mig fibroblast IL-9 


13.0 


Ramos (B cell) 
ionomycin 


80.7 I 


-ung fibroblast IL-13 


11.0 


ij lyuipiiuvyies Jr WJNa 


100.0 I 


.ung fibroblast BFN gamma 


13.6 


B lynqihocytes CD40L 
andIL-4 


44.8 ^ 


)ermal fitooblast CCDI070 

sst 


27.9 


EOL-1 dbcAMP 


11.0 \ 


)ermal fibroblast CCD1070 j 
NFalpha ] 


82.9 
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EOL-1 dbcAMP 
PMA/ionomycin 


19.6 


Dermal fibroblast CCD1070 
IL-l beta 


15.0 


Dendritic cells none 


9.5 


Dermal fibroblast IFN 

gamma 


in 1 


Dendritic cells LPS 


7.6 


Dermal fibroblast IL-4 


11.9 


Dendritic cells anti- 

CD4U 


5.5 


IBD Colitis 2 


2.8 


Monocj^es rest 


15.8 


IBD Crohn's 


2.2 


jMLonocyies Lftro 


1 1.U 


Colon 


11.0 


Macrophages rest 


9,3 


Lung 


5.3 


Macrophages LPS 


5.2 


Thymus 


18.6 


HUVECnone 


12.2 


Kidney 


41.8 


BDUrVEC starved 


33,0 







CNS_neurodegeneration_vl.O Summary: Ag2428 While results &om this 
experiment show that this gene is not differentially expressed in the Alzheimer's diseased 
brain, this panel confirms the expression of this gene at modCTate levels in the CNS in an 
5 independent group of patients. Please see Panel 1.3D for a discussion of utility of this gene in 
the central nervous system. 

Panel 13D Summary: Ag2428 The N0V4 gene is expressed widely across many 
samples in this panel, with highest expression in a sample derived fix>m a neuroblastoma cell 
line(CT=29.8). Moreover, there appears to be a cluster of expression associated with breast 
10 cancer cell lines. Thus, the expression of this gene could be used to distinguish these samples 
from others in the panel. 

In addition, the N0V4 gene is moderately expressed in a number of metabolic tissues 
including adipose, adrenal, pituitary, heart, fetal skeletal muscle and fetal Uvct. Thus, fliis gene 
product may be an important small molecule target for the treatment of metabolic disease, 
1 5 including obesity and Type 2 diabetes. 

This gene is expressed at low levels in the CNS, and is an an aurora-related kinase. The 
aurora-related kinases are involed in the control of the cell-cycle, and may be usefiil in the 
control of cell fate in neural stem cells. This protein may therefore be of use in stem cell 
research or therapy. 
20 References: 

Severson AF, Hamill DR, Carter JC, Schumacher J, Bowennan B. The aurora-related 
kmase AIR-2 recruits ZEN-4/CeMKLPl to the mitotic spindle at metaphase and is required 
for cytokinesis. Curr Biol 2000 Oct 5; 10(19): 1162-71 

BACKGROUND: The Aurora/Ipllp-related kinase AIR-2 is required for mitotic 
25 chromosome segregation and cytokinesis in early Caenorhabditis elegans embryos. Previous 
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Studies have reUed on non-conditional mutations or RNA-mediated interference (RNAi) to 
inactivate AlR-2. It has fliearefore not been possible to determine wh^«r AIR-2 fimctions 
directiy in cytokinesis or if the cleavage defect results indirecfly fiom the Mure to segregate 
DNA. One intriguing hypothesis is flwt AIR-2 acts to localize the mitotic kinesin-like protein 
ZEN-4 (also known as CeMKLPl), which later fimctions in cytokinesis. RESULTS: Using 
conditional aUeles, we established tiiat AIR-2 is required at metaphase or early anaphase for 
normal segregation of chromosomes, localization of ZEN-4, and cytokinesis. ZEN-4 is first 
required late in cytokinesis, and also fimctions to maintain cell separation throu^ much of the 
subsequent intaphase. DNA segregation defects alone were not sufScient to disrupt 
cytokinesis in otiier mutants, suggesting that AIR-2 acts specificaUy during cytokinesis 
through ZEN-4. AIR-2 and ZEN-4 shared similar genetic interactions with fhe formin 
homology (FH) protein CYK-1, suggesting that AIR-2 and ZEN-4 fimction in a single 
liafliway, in paraUel to a contractile ring pathway that includes CYK-1. Using in vitro co- 
immunoprecipitation experiments, we found tiiat AIR-2 and ZEN-4 interact directiy. 
CONCLUSIONS: AIR-2 has two fimctions during mitosis: one in chromosome segregation, 
and a second, independent fimction in cytokinesis througji ZEN-4. AIR-2 and ZEN-4 may act 
in parallel to a second patiiway that includes C YK- 1 . 

Panel 2D Summary: Ag2428 The expression of fliis gene is found widely across a 
number of samples in tiiis panel. It is found to be highest in a sample derived ftom a gastaic 
cancer. Of note is the association observed between gastric cancer samples, when compared to 
tiieir normal adjacent samples. This association is also notable in ovarian cancer and breast 
cancer. Thus, the expression of tiiis gene could be used to distinguish gastric cancer, breast 
cancer and ovarian cancer fi^om tiieir nonnal adjacent tissues. Morover, flierapeutic modulation 
of fliis gene, through tiie use of small molecule drugs, antibodies or protein tiierqjeutics might 
be of benefit in tiie treatment of gastric, breast or ovarian cancer. 

Panel 4D Summary: Ag 2428 This transcript is ubiquitously raqiressed in aU cells 
tiffoughout tiie panel. However, tiie highest expression of tiiis transcript is fijund in B cells 
upon activation witii flie B cell mitogen, PWM. Significant expression of fliis transcript in flie 
activated Ramos B ceU line is consistent witti fliis finding. This transcript encodes an aurora- 
related kinase 1 which belongs to a femily of oncogenic mitogenic serine flireonine kinases 
(see reference below). Therefore, modulation of ttie expression of ttiis transcript by small 
molecules, may be beneficial for flie treatment of diaseases associated witii hypeiproliferation 
of B cells including B ceU lymphomas, hypeiglobulinemia and autoimmune disease such as 
lupm and rheumatoid arthritis. This ti^anscript is also expressed in demial fibroblasts upon 
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treatment with TNF-a and H-land in primary Thl cells suggesting that modulation of this 
transcript may be important in the treatment of T cell mediated diseases and inflammatory skin 
diseases. 

Refereuce: 

5 1. J Cell Sci 1999Nov;112 (Pt 21):3591-601. Aurora/IpUp-related kinases, anew 

oncogenic family of mitotic serine-threonine kinases. Giet R, Prigent C. 

CNE(S UPR41 1 Universite de Rennes I, Groupe Cycle Cellulaire, Faculte de Medecine, 
'cs 34317, France, 

During the past five years, a growing number of serine-threonine kinases highly 
10 homologous to the Saccharomyces cerevisiae Ipllp kinase have been isolated in various 

organisms. A Drosophila melanogaster homologue, aurora, was the first to be isolated from a 
multicellular organism. Since th^ several related kinases have been foimd in mammalian 
cells. They localise to the mitotic apparatus: in the centrosome, at the poles of the bipolar 
spindle or in the midbody. The kinases are necessary for completion of mitotic events such as 
1 S centrosome separation, bipolar spindle assembly and chromosome segregation. Extensive 
research is now focusing on these proteins because the three human homologues are 
overexpressed in various primary cancers. Furthermore, overexpression of one of these kinases 
transforms cells. Because of the myriad of kinases identified, we suggest a generic name: 
Aurora/Tpllp-related kinase (AIRK). We denote AIRKs with a species prefix and a number, 
20 e.g. HsAIRKl. 

NOV5 

Expression of gene NOVS was assessed using the primer-probe set Ag2423, 
described m Table 41 . Results of &e RTQ-FCR runs are shown in Tables 42, 43 and 
44. 

25 Table 41. Probe Name Ag2423 



Primers 


Sequences 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 • -aactgccactggtgacactt-3 ' 


20 


243 


157 


Probe 


TET-5'- 

cacactcagtgtcggttaaaattactga-3 ' - 
TAMRA 


28 


263 


158 


Reverse 


5 • -tgaattcttccaccatgagaa-S ' 


21 


315 


159 



Table 42. Panel i.3D 



Tissue Name 


Rel.Exp.(%)Ag2423, 
Ron 159337657 


Tissae Name 


Rel.Eiq».(%)Ag2423, 
Ruo 159337657 
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Liver adenocarcinoma 


25.9 


BCidney (fetal) 


0.0 


Pancreas 


8.4 


Renal ca. 786-0 


11.7 


Pancreatic ca, CAPAN 2 


7.1 


Renal ca. A498 


7.2 


Adrenal gland 


65.1 


Renal ca. RXF 393 


9.6 


Thyroid 


4.0 


Renal ca. AOIN 


8.5 


Salivary gland 


41.8 


Renal ca.UO-31 


8.4 


Pituitary gland 


9.9 


Renal ca.TK-10 


4.5 


Brain (fetal) 


75.8 


Liver 


13.6 


Brain (whole) 


5.1 


Liver (fetal) 


28 1 


Brain (amygdala) 


5.8 


Liver ca fhenatoblajit^ 
HepG2 


12.9 


Brain (cerebellum) 


3.8 


Lung 


21.0 


Brain (hippocan:5)us) 


66.4 


Luns (^fetaH 




Brain (substantia nigra) 


20.4 


Lung ca. (small cell) 
LX-1 


4.9 


Brain (thalamus) 


7.4 


Lung ca. (small cell) 
NCI-H69 


4.6 


Cerebral Cortex 


52.9 


Lung ca. (s.cell var.) 
SHP-77 


14.7 


Spinal cord 


22.5 


Lung ca. (large 
cell)NCI-H460 


15.7 


giio/astro U87-MG 


11.5 


Lung ca. (non-sm. cell) 
A549 


9.8 


glio/aslroU-118-MG 


11.1 


Lung ca. (non-s.cell) 
NCI-H23 


12.2 


astrocytoma SW1783 


15.8 


Lung ca. (non-s.cell) 
HOP-62 


18.2 


neuro*; met SK-N-AS 


10.2 


Lung ca. (noh-s.cl) 
NCI-H522 


10.7 


astrocytoma SF-539 


9.5 


Lung ca, (squam.) SW 
900 


8.0 


astrocytoma dJNJ3-75 


0.0 


LunC C9. i SnilATTI ^ 

Na-H596 


9.3 


jglioma SNB-19 


16.6 


Mammarv ^land 




gKoniaU251 


5.2 


Breast ca.* (pLef) 
MCF-7 


3.1 


^ioma SF-295 


0.0 


Breast ca.* (pl.ef) 
MDA-MB-231 


8.3 


xicari yJTCtai^ 


24.1 


Sreast ca * fnl eft 
r47D 


4.0 


Heart 


33.0 


Breast ca.BT-549 


6.1 


jSkeletal muscle (Fetal) 


6.5 


jBreastca.MDA-N 


0.0 


jSkeletal muscle 


10.8 jOvaiy 


7.2 


jfione manx)w 


5.7 


jOvarian ca. OVCAR-3 


16.7 


jrhymus 


0.0 


jOvarian ca. OVCAR-4 


13.2 


jSpleoi 


33.0 


lOvarian ca. OVCAR-5 


10.6 


iLymph node 


13.7 


JOvarian ca. OVCAR-8 


0.0 


|Colorectal j 


28.5 


jOvarian ca, IGROV-1 


9.3 
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otomacn 


4.8 


Ovarian ca. (ascites) 
SK-OV-3 


0.0 


Small intestine 


8.6 


Uterus 


0.0 


Colon ca.SW480 


0.0 


Placenta 


8.0 


Colon ca.*SW620 
(SW480niet) 


4.4 


Prostate 


0.0 


C>olon ca. nTZ9 


5.3 


Prostate ca.* (bone 
met) PC-3 


A A 

0.0 


Colon ca.HCT-1 16 


19.9 


Testis 


0.0 


Colon ca. CaCo-2 ! 


9.7 


Melanoma Hs688(A).T 


0.0 


CCWelltoModDiff 
(OD03866) 


A A 
0.0 


Melanoma* (met) 
Hs688(B).T 


A A 

0.0 


Colon ca. HCC-2998 


0.0 


Melanoma UACC-62 


6.6 


Gastric ca. (liver met) 
Na.N87 


0.0 


Melanoma M14 


5.1 


Bladder 


100.0 


Melanoma LOX IMVI 


8.2 




A A 


Melanoma* (met) SK- 
MEL-5 




Kidney 


25.7 


Adipose 


79.6 



Table 43. Panel 2D 



Tissue Name 


ReLExp.(%) Ag2423, 
Run 159338041 


Tlssne Name 


ReLExp.(%)Ag2423^ 
Run 159338041 ^ 


Normal Colon 


34.6 


ICidney Margin 
8120608 


0.0 


CC Well to Mod Difif 
(OD03866) 


■ \ 34.2 


Kidney Cancer 8120613 


0.0 


CC Margin (OD03866) 


38.7 


Kidney Margin 
8120614 


0.0 


CC Gr.2 rectosigmoid 
(ODp3868) 


9.1 


Kidney Cancer 9010320 


0.0 


CC Margin (OD03868) 


11.0 


Kidney Margin 
9010321 


0.0 


CC Mod Diff (ODO3920) 


12.9 


Normal Uterus 


8.9 


CC Margin (ODO3920) 


17.7 


Uterine Cancer 06401 1 


12.2 


CC Gr.2 ascend colon 
(OD03921) 


79.0 


Normal Thyroid 


2.6 


CC Margin (OD03921) 


17.1 


Thyroid Cancer 


5.6 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


24.1 


Thyroid Cancer 
A302152 


7.7 


Liver Margin (ODO4309) 


17.8 


Thyroid Margin 
A302153 


10.9 


Colon mets to lung 
(OD04451-01) 


2.0 


Normal Breast 


7.2 


Lung Margin (OD044S1-02) 


8.0 


Breast Cancer 


2.4 


Normal Prostate 6546-1 


2.8 


Breast Cancer 
(OD04590-01) 


16.0 


Prostate Cancer (OD04410) 


45.4 


Breast Cancer Mets 


19.5 
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(OD04590-03) 




Prostate Margin (OD04410) 


27.4 


Breast Cancer 
Metastasis 


112 


Prostate Cancer rOD04720- 
01) 


9.8 


Breast Cancer 


10.9 


Prostate Margin (OD04720- 
02) 


29.3 


Breast Cancer 


3.6 


Normal Lung 


38.2 


Breast Cancer 9100266 


12.9 


Lung Met to Muscle 
(OD04286) 


36.3 


jBreast Margin 9100265 


4.6 


Muscle Margin (OD04286) 


9.9 


jBreast Cancer A209073 


15.4 


Lxmg Malignant Cancer 
(OD03126) 


15.7 


pBreast Margin 
A2090734 


6.1 


Lung Margin (OD03126) 


12.0 


(Normal Liver 


3.8 


Lung Cancer (OD04404) 


14.4 


pLiver Cancer 


9.1 


Lung Margin (OD04404) 


10.1 iLiver Cancer 1025 


3.8 


Lung Cancer (OD04565) 


7.4 jLiver Cancer 1026 


2.7 


Lung Margin (OD04565) 


0.0 {Liver Cancer 6004-T 


3.2 


Lung Cancer (OD04237-01) 


43.8 [Liver Tissue 6004-N 


3.4 


Lung Margin (OD04237-02) 


12.9 jLiver Cancer 6005-T 




Ocular Mel Met to Liver 
(ODO4310) 


3.0 Liver Tissue 6005-N 


1.6 


Liver Margin (ODQ43 10) 


4.1 jNormal Bladder 


36.9 


Melanoma Metastasis 


33.2 jsiadder Cancer 


10.0 


Lung Margin (OD04321) 


23.7 


Bladder Cancer 


224 


Normal Kidney 


12.4 


Bladder Cancer 
(Opg4718-01) 


100.0 


Kidney Ca, Nuclear grade 2 
(OD04338) 


6.8 


Bladder Normal 
Adjacent (OD04718-03) 


13.1 


Kidney Margin (OD04338) 


6.2 


Normal Ovaiy 


3 0 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


20,7 


Ovarian Cancer 


18.2 


Kidney Margin (OD04339) 


11.8 


Ovarian Cancer 
(OD04768-07) 


47.6 


Kidney Ca, Qear cell type 
(OD04340) 


29.9 


Ovary Margin 
(OD04768-08) 


6.1 


Kidney Margin (OD04340) 


11.0 


^^ormal Stoniach 




Kidney Ca, Nuclear grade 3 
(OD04348) 


5.8 


Gastric Cancer 9060358 


0.0 


Kidney Margin (OD04348) 


9.8 


Stomach Margin 
9060359 


42.3 


Kidney Cancer (OD04622- 
01) 


0.0 1 


Gastric Cancer 9060395 


37.4 


Kidney Margin (OD04622- 
03) 


0.0 ; 


Stomach Margin 
?060394 


47.0 


Kidney Cancer (OD044S0- 
01) 


7.5 { 


Sastric Cancer 9060397 


76.3 


Kidney Margin (OD04450- | 5.4 j 


Stomach Mandn 


3.1 
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03) 




9060396 




Kidney Cancer 8120607 


0.0 


Gastric Cancor 064005 


35.6 



Table 44. Panel 4D 



Tissue Name 


ReL ExoJ%) 
Ag2423, Ran 
159338325 


Tissue Name 


ReL Exp.(%) 
Ag2423,Ran 
159338325 


Secondary Thl act 


2.1 


HUVECE.-lbeta 


1.9 


Secondary Th2 act 


4.8 


HUVECIFNgramna 


0.0 


Secondary Trl act 


1 A 

1.4 


HUVEC TNF alpha + IFN 
gamma 


o.u 


Secondary Thl rest 


7.5 


HUVEC TNF alpha + 114 


0.0 


Secondary Th2 rest 


10.2 


HUVEC IL-ll 


0.0 


Secondarv Trl rest 


2.0 


Luno^ Miicrovascular EC none 


4.7 


PrimaiyThl act 


2.3 


Lung Microvascular EC j 
TNFaloha + IL-lbeta 


3.5 


Primary Th2 act 


100.0 


Microvascular Dermal EC i 
none 


8.0 


Primary Trl act 


3.4 


Microsvasular Dermal EC 
TNFaloha + IL-lbeta 


15.3 


Primary Thl rest 


0.9 


Bronchial epithelium 
TNFaloha + ILlbeta 


1.3 


Primary Th2 rest 


3.8 


Small airway epithelium 
none 


3.6 


Primary Trl rest 


1.4 


Small airwav enilhelium 
TNFalpha + IL-lbete 


0.0 


CD45RA CD4 
lymphocyte act 


1.6 


Coronery artery SMC rest 


0.0 


CD45RO CD4 
lynq)hocyte act 


0,0 


Coronerv arterv SI^C 
TNFalpha+ IL-lbeta 


0.0 


CDS lymphocyte act 


5.2 


Astrocvtes Test 


5.1 


Secondary CDS 
lymphocyte rest 


0.0 


Astrocytes TNFalpha + IL- 
lbeta 


0.0 


Secondary CDS 
lynq)hocyte act 


1,1 


KU-S12 (Basophil) rest 


0.0 


CD4 lymphocyte none 


2.2 


KU-S 1 2 (Basonhill 
PMA/ionomycin 


2.1 


2iyThiyTh2/Trl anti- 
CD95CH11 


1.5 


CCD 1106 (Keratinocytes) 
none 


1.5 


L AK. ceils rest 


7.6 


CCDl 106 CfCeratinocytes) 
TNFalpha + IL-lbeta 


2.0 


LAK cells IL.2 


5.8 


Liver cirrhosis 


2.1 


LAK cells IL-2+IL-12 


1.4 


Liq)us kidney 


4.8 


LAK cells IL-2+IFN 
gatnfna 


0.0 


NCI-H292none 


1.6 


LAK cells IL.2+IL-18 


1.7 


Na-H292IL-4 


6.6 


LAK cells 
PMA/ionomycin 


1.7 


Na-H292 IL-9 


0.0 


NK Cells IL-2 rest 


0.9 


NCI-H292 IL-13 


0.0 
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Two Way MLR 3 day 


0.0 


Na-H292IFN gamma 


1.3 


TwoWayMLRSday 


1.8 


HPAECnone 


0.0 


Two WavMLR 7 dav 




HPAEC TNF alpha + IL-1 
beta 


1.4 


PBMCrest 


1.8 


Lung fibroblast none 


0.9 


PBMCPWM 


1 s 
I.o 


Lung fibroblast INF alpha + 
IL-lbeta 


6.0 


PBMCPHA-L 


3.7 


Lung fibroblast IL-4 


6.3 


Ramos (B cell) none 


2.0 


Lung fibroblast IL-9 


1.0 


Ramos (B cell) 
ionomycin 




Lung nbroblast IL-13 


0.9 


B lymphocytes PWM 


0.0 


Limg fftroblast IFN gamma 


0.8 


B lymphocytes CD40L 
andIL-4 




Dermal fibroblast CCD1070 
rest 


2.2 


EOL-1 dbcAMP 


...... 1 


ttermal fibroblast CCD1070 
TNF alpha 


2.0 


EOL-1 dbcAMP 
PMA/ionomycin 


A A 
U.U 


Dermal fibroblast CCD1070 
IL-1 beta 


0.0 


Dendntic nrvrif* 




Dermal fibroblast IFN 
gamma 


0.0 


Dendritic cells LPS 


4.3 


Dermal fibroblast IL-4 


0.0 


Dendritic cells anti- 
CD40 


n n 1 

U.U 


inu Coims 2 


3.1 


Monocytes rest 


1.7 |IBD Crohn's 


1.8 


Monocytes LPS 


28.3 {Colon 


0.0 


jMacrophages rest 


20.7 |Lung 


0.0 


Macrophages LPS 


1.1 


rhymus ! 


2.0 


iHUVECnone 


2.0 ] 


Odney | 


3.7 


jxiu V CfK^ siarveQ 


1.5 


1 



CNS_neurodegeneratioii_vl.O Sammaiy: Ag2423 Expiession is low/undetected in 
all samples in this panel (CT>35). (Data not shown.) 

Panel 13D Summary: Ag2423 This gaie is expressed exclusively in a sample derived 
firom bladder tissue. Thus, the expression of this gene could be used to distinguish bladder 
tissue fix)m othCT tissues in the panel. 

Panel 2D Summary: Ag2423 The expression of this gene is highest and ahnost 
exclusive to a sample derived from bladder cancer. This result is consistent with the 
expression detected in Panel 1.3D. Thus, the expression of this gene could be used to 
distinguish bladder cancer tissue from other tissues in the panel. Moreover, the flier^utic 
modulation of fins gene, tough the use of small molecule drugs, antibodies or protein 
Iher^eutics mi^ be of benefit in the treatment of bladder cancer. 



276 



wo 02/057450 PCT/USOl/48922 

Panel 4D Sammary: Ag2423 The expression of this gene is highest and ahnost 
exclusive to primary activated Th2 cells (CT 32.6). Very Idw expression of this transcript is 
found in activated LPS and macrophages (CT 34.9), This transcript encodes for a 26s 
proteasome like protein which is an essential component of the cellular protein degradation 
machinery. Some studies (reference 1) indicate a potential role for proteasomes in the 
regulation of signal transduction in T and B lymphocytes. This novel 26S proteasome maybe 
involved in a more specific Th2 signalling pathway. Therefore, this gene product may be 
useful as a potential therapeutic target for attenuation of hyperactive Th2 response such as 
observed in allergic diseases (rhinitis, atopic skin diseases, asthma). 

Reference: 

Biochim Biophys Acta 1999 Jan 6;1453(1):92-104 Proteasome participates in the 
alteration of signal transduction in T and B lymphocytes following trauma-hemorrhage. Samy 
TS, Schwacha MG, Chung CS, Ciofifi WG, Bland KI, Chaudry IH. 

Department of Surgery, Brown University School of Medicine, Providence, RI, USA. 

Proteasomes are essential components of the cellular protein degradation machinery. 
They are nonlysosomal and their participation is critical for (1) the removal of short lived 
proteins involved in metabolic regulation and cell proliferation, (2) the control of the activities 
of regulators mvolved in gene transcription, such as nuclear factor-kappa B (NF-kappa B) and 
signal transducer and activator of transcription (STATl), and (3) processing of antigenic 
peptides for MHC class I presentation. Trauma-hemorrhage induces profound 
immunosuppression which is characterized by reduced splenocyte proliferation, interleukin 
(IL)-2 and interferon (IFN)-gamma productive capacity, increased activation of transcription 
fectors NF-kappa B and STATl in splenic T lymphocytes, reduced macrophage antigen 
presentation capacity and inordinate release of proinflammatory cytokines, such as IL-6 and 
tumor necrosis factor-alpha. Furthermore, it spears that the activity of several regulatory 
proteins involved in immune function is altered by trauma-hemorrhage. Since proteasomes are 
involved in regulation and removal of regulatory proteins, we hypothesized that trauma- 
hemorrhage alters proteasomal activity in splenic lymphocytes. The data showed that activities 
of 26s proteasome from CD3+CD4+ and CD3+CD8+ splenic T lymphocytes were enhanced 
following trauma-hemorrhage which was associated with increased expression of NF-kappa B 
and STATl. On the other hand, trauma-hemorrhage attenuated the activity of 26s proteasome 
from splenic B lymphocytes which was restored upon IFN-gamma stimulation and correlated 
with mcreased expression of NF-kappa B. These studies indicate a potential role for 
proteasomes in the regulation of signal transduction in splenic T and B lymphocytes following 
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trauma-hemonhage, and also suggest than as potential therapeutic targets for attenuation of 
immune suppression associated with this form of injury. 



N0V6 

Eiqpression of gene N0V6 was assessed using the piimer-probe sets AglSOS, Agl586, 
Ag201 1 and Ag2284, described in Tables 45, 46, 47 and 48. Results of the RTQ-PCR runs are 
shown in Tables 49, 50, 51, 52, 53 and 54. 



Table 45. Probe Name AglSOS 



Primers 


Sequences 


Length 


Start 
Position 


SEQ ID 
NO: 


FojTward 


5 ' -atttggctatcccttcaggtt-3 ' 


21 


238 


160 


Probe 


TET-5 • -cggatccaatatgagatgcccctct- 
3 ' -TAMRA 


25 


263 


161 


Reverse 


5 • -gtcttggagctggactcttcat-3 ' 


22 


291 


162 



Table 46. Probe Name Agl586 



Primers 


Sequences 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 * -accaggatgagtttgtgtcatc-3 ' 


22 


1583 


163 


Probe 


TET-5 * -ctcaagatcccttcggacacgctgt- 
3 " -TAMRA 


25 


1609 


164 


Reverse 


5 ' -tgcggaagctgtacacatagta-3 ' 


22 


1657 


165 



Table 47. Probe Name Ag2011 



Primers 


Seq[uences 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 • -accaggatgagtttgtgtcatc-S ' 


22 


1583 


166 


Probe 


TET-5 • -ctcaagatcccttcggacacgctgt- 
3 '-TAMRA 


25 


1609 


167 


Reversed 


5 ' -tgcggaagctgtacacatagta-3 * 


22 


1657 


168 



Table 48. Probe Name Ag2284 



Primers 


Sequences 


Length 


Start 
Position 


SEQ ID 
NO" 


Forward 


5 • -tagttatctacctgcgcttcca-3 • 


22 


399 


169 


Probe 


TET-5 

tctacacagagaacaaacgcttcccg-3 • - 
TAMRA 


26 


426 


170 


Reverse 


5 • -gaaggtgaaggagacagtcaca-3 ' 


22 


466 


171 



Table 49. Panell.2 



Tissue Name 


Rel.Exp.(%) AglSOS, 
Run 141937122 


Tissue Name 


ReL£xp.(%) AglSOS, 
Ran 141937122 


Endothelial cells 


0.0 


Renal ca. 786-0 


0.0 


Heart (Fetal) 


0.9 


Renal ca. A498 


0.0 


Pancreas 


0.1 


Renal ca.RXF 393 


0.0 
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Pancreatic ca, CAPAN 2 


0.0 


Renal ca. ACHN 


0.0 


Adrenal Gland 


2.7 


Renal ca.UO-31 


0.0 


Thyroid 


0.1 


Renal ca. IIC-IO 


0.0 


Salivary gland 


0.9 


Liver 


0.3 


Pituitary gland 


An It avMM* 

u.u |JLiver (_ieiai^ 


0.1 


Brain (fetal) 


iLiverca. (hepatoblast) 
|Hq>G2 


0.0 


Brain (whole) 


0.0 |Lung 


0.0 


Brain (amygdala) 


0.0 jLung (fetal) 


0.0 


Brain (cerebellum) 


^ . iLung ca. (small cell) 

|lx-i 


0.0 


Brain (hippocampus) 


^ . iLung ca. (small cell) 
|Na-H69 


0.0 


Brain (thalamus) 


- ^ iLung ca. (s.cell var.) 
|SHP-77 


0.0 


Cerebral Cortex 


iLungca. (large 
|cen)Na-H460 


0.0 


Spinal cord 


0.0 


Lung ca. (non-sm. cell) : 
A549 


0.0 


glio/astro U87-MG 


- ^ iLung ca. (non-s.cell) 

|Na-H23 ; 


0.0 


glio/astroU-118-MG 


J. . iLung ca. (non-s.cell) 
"V |hOP-62 


0.0 


astrocytoma SW1783 


^ f. iLung ca. (non-s.cl) ^ 
|Na-H522 


9.4 


neuro*; met SK-N-AS 


^ ^ iLung ca. (squam.) SW 
900 


0.2 


astrocytoma SF'S39 


. iLung ca. (squam.) j 
|Na-H596 


0.0 


astrocytoma SNB-75 


0.0 ]Maiiuiiaiy gland 


0.0 


glioma SNB-19 


jj iBieast ca.* 0?l.eO 
|mCF-7 


0.0 


glioma U2S1 


„ « iBieast ca.* (pl.ef) 
plDA-MB-231 


0.0 


ghoma SF-295 


« ^ iBieast ca.* (pi. ef) 
|t47D 


0.0 


Heart 


10.7 |Breastca.BT-549 


0.0 


Skeletal Muscle 


1*0.0 |Breastca.ftffl)A-N 


0.0 


Bone marrow 


0.1 jovaiy 


0.5 


Thymus 


0.0 


Ovarian ca. OVCAR-3 


0.0 


Spleen 


0.0 


Ovarian ca. OVCAR-4 


0.0 


Lyiiq}hnode 


0.0 


Ovarian ca. OVCAR-5 


0.0 


Colorectal 


0.0 


Ovarian ca. OVCAR-8 


0.0 


Stomach 


0.1 


Ovarian ca. IGROV-1 


0.0 


Small intestine 


0.2 


Ovarian ca. (ascites) 
SK-OV-3 


0.0 


Colon ca.SW480 


0.0 


Uterus 


0.2 


Colon ca,* SW620 


0.0 


Placenta 


0.0 
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(SW480met) 1 








Colon ca. HT29 


00 






Colon ca.HCT-1 16 


0.1 


met) PC-3 


0.0 


Colon ca. CaCo-2 


0.0 






CCWelltoModDifF 
(OD03866) 


0.0 


Melanoma Hs688(A).T ! 


0.0 


Colon ca.HCC-2998 


0.0 


Melanoma* (met) 


0.0 


Gastric ca. (liver met) 
Na-N87 


0.0 


Melanoma UACC-62 


0.1 


Bladder 


0.2 


Melanoma M14 


0.0 


Trachea 


0.0 


ivxcicUiiJiixa UKj.^ xxvx Y X 


U.U 


Ajdney 


8.9 


Melanoma* (met) SK- 
MEL-5 


0.0 


Kidney (fetal) 


0.6 







Table 50. Panel IJD 



Tissue Name 


Rel. 
Exp.(%) 
Agl586, 

Run 
146473155 


Rel. 
Exp.(%) 
Ag2011, 

Run 
147816085 


ReL 
Exp.(%) 
Ag2284, 

Run 
167985231 


Tissue 
Name 


ReL 
Exp.(%) 
Agl586, 

Ran 
146473155 


ReL 
Exp.(%) 
Afi2011. 
Run 
147816085 


ReL 
Exp.(%) 
A^284. 

Run 
167985231 


Liver 

adenocarcinoma 


29.9 


37.6 


0.2 


Kidney 
(fetal) 


3.8 


3.7 


1.6 


Pancreas 


1.7 


0.7 


0.3 


Renal ca. 
786-0 


6.1 


11.7 


0.0 


Pancreatic ca. 
CAPAN2 


6.3 


96 


0.0 


Renal ca. 
A498 






A A 

0.0 


Adrenal gjand 


2.6 


25 


0.5 


Renal ca. 
RXF393 


4.5 


5.0 


0.0 


Thyroid 


2.5 


1.8 




8.8 


11.3 


0.0 


Salivary gland 


1.9 


2.2 




15.0 


15.0 


0.0 


Pituitary gland 


0.9 


1.5 


r. 1 iRenal ca. 
_ jTK-lO 


4.4 


4.6 


0.0 


Brain (fetal) 


122 


13.1 


0.0 iLivcr 


OJt 


0.1 


0.4 


Brain (whole) 


9.7 


10.7 


0.2 jLiver (fetal) 


0.7 


0.8 


0.1 


Brain 
(amygdala) 


9.5 


9.9 


iLiver ca. 
0.2 Uepatoblast) 
jHepG2 


16.8 


12.8 


0.1 


Brain 

(cerebellum) 


3.3 


2.3 


0.1 


Lung 


5.0 


5.1 


0.0 


Brain 

(hippocampus) 


24.7 


21.0 


0.1 


Lung (fetal) 


7.4 


8.1 


0.1 


Brain 

(substantia 

nigra) 


0.9 


1.3 


iLung ca. 
0.1 (small cell) 
JLX-I 


16.8 


12.1 


0.0 
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Btain 
(Ifaalamus) 


4.7 


3.7 


0.1 


I « % mm A 

Lrimg ca. 
(small cell) 
Na-H69 


18.4 


23.7 


0.0 


Cerebral Cortex 


75.8 


71.2 


0.2 


Lung ca. 
(s.cell var.) 
SHP-77 


8.5 


7.2 


0.0 


Spinal cord 


2.0 


2.4 


0.1 


Lung ca. 

ceU)NCI- 
H460 


10.7 


10.1 


0.0 


glio/astroU87- 
MG 


15.3 


17.9 


0.0 


Lung ca. 
(non-sm. 
cell)A549 


3.2 


4.1 


0.0 


glio/astroU- 
118-MG 


38.2 


41.2 


0.2 


Lung ca. 

(non-s.cell) 

NCI-H23 


23.2 


24.7 


0.5 


astrocytoma 
SWI783 


8.3 


10.4 


0.1 


Lung ca. 

(non-s.cell) 

HOP-62 


18.9 


15.7 


0.0 


neuro*; met 
SK-N-AS 


23.5 ; 


24.3 


0.0 


Lung ca. 

(non-sxl) 

NCI-H522 


5.6 


7.5 


8.1 


astrocytoma SF- 
539 


19.6 


38.4 


0.0 


Lung ca. 
(squam.) SW 
900 ^ 


13.0 


13.1 


0.2 


astrocytoma 
SNB-75 


44.4 


45.1 


0.1 


Lung ca. 
(squam.) 
NCI-H596 


6.5 


5.7 


0.0 


glioma SNB-19 


26.2 


12.2 


0.0 


Mammaiy 
gland 


11.5 


9.3 


0.2 


glioma U251 


16.4 


16.2 


0.1 


Breast ca.* 
(pl.ef)MCF- 

7 


14.1 


14.4 


0.0 


glioma SF-295 


26.4 


36.9 ; 


0.0 


Breast ca.*- 
{pixt) 
MDA-MB- 
231 


82.9 


87.1 


0.0 


Heart (Fetal) 


80.7 


95.3 


1.8 


Breast ca.* 

(pLef) 

T47D 


6.1 


4.6 


0.1 


Heart 


2.8 


1.9 


2.3 


Breast ca. 
BT-549 


13.6 


112 


0.2 


Skeletal muscle 
(Fetal) 


85.3 


87.7 


100.0 


Breast ca 
MDA-N 


28.1 


31.6 


0.0 


Skeletal muscle 


2.1 


2.4 


88.3 


Ovary 


20 9 


195 


0 ^ 

v/.o 


Bone marrow 


0.6 


0.3 


0.2 


Ovarian ca. 
OVCAR-3 


33.0 


40.1 


0.0 


Thymus 


2.6 


2.3 


0.0 


Ovarian ca. 
OVCAR-4 


5.5 


5.4 


0.0 


Spleen 


2.9 


2.6 


0.0 


Ovarian ca. 
OVCAR-5 


10.9 


13.1 


0.1 
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Lymph node 


5.1 


5.2 


0.1 


Ovarian ca. 
OVCAR-8 


17.4 


18.3 


0.1 


Colorectal 


5.2 


3.9 


0.0 


Omianca. 
IGROV-1 


4.5 


5.3 


0.0 


Stomach 


3.7 


5.6 


0.2 


(ascites) SK- 
OV-3 


25.7 


22.4 


0.1 


Small intestine 


1.6 


1.3 


0.2 


Uterus 


2.7 


2.4 


1 0 


Colon ca. 
SW480 


45.4 


55.5 


0.1 


Placenta 


6.7 


10.2 


0.2 


Colon ca.* 
SW620 (SW480 
met) 


11.3 


11.1 


0.0 


Prostate 


0.4 


1.4 


0.2 


Colon ca. HT29 


13.3 


13.3 


0.0 


rxDsiaie ca. 
(bone met) 
PC-3 


8.4 


113 


0.0 


Colon ca. HCT- 
116 


10.5 


10.5 


0.2 1 


Testis 


8.1 


8.5 


1.1 


Colon ca. 
CaCo-2 


24.0 


23.0 


0.1 


Melanoma 
Hs688(A).T 


59.0 


86.5 


0.0 


CC Well to 

ModDiff 

(OD03866) 


19.1 


16.6 


0.1 


lYieianoma 
(met) 

Hs688(B).T 


100.0 


100.0 


0.0 


Colon ca.HCC- 
2998 


25.7 


20.3 i 


0.0 i 


Melanoma 
UACC-62 


17.6 


19.5 


0.1 


Gastric ca. 
(liver met) NQ- 
N87 


59.9 


62.9 


0.1 


Melanoma 
M14 


16.3 


21.9 


0.0 


Bladdor 


1.8 


4.6 


0.2 


Melanoma 
LOXIMVI 


3.6 


S.8 


0.0 


Trachea 


6.9 


5.6 


0.1 


ivxcioaoina 
(met) SK- 
MEL-5 


12.9 


22.1 


0.0 


Kidney 


0.8 


0.7 


2.8 jAdipose 


5.6 


4.5 i 0.7 



Table 51. Panel 2.2 



Tissue Name 


Rel. Exp.(%) AgZOll, 
Ran 174154748 


Tissue Name 


ReLExp.(%)Ag2011, 
Run 174154748 


Normal Colon 


24.7 


Kidney Margin 
(0004348) 


68.3 


Colon cancer (OD06064) 


48.6 


Kidney malignant cancer 
(OD06204B) 


25.0 


Colon Margin (OD06064) 


4.9 


Kidney normal adjacent 
tissue (OD06204E) 


7.4 


Colon cancer (OD06159) 


9.3 


Kidney Cancer 
(OD04450-01) 


34.4 


Colon Margin (OD06I59) 


19.5 


iCidney Margin 
(ODq4450-03) 


18.4 


Colon cancer (OD06297- 
04) 


11.7 


Kidney Cancer 8120613 j 


9.7 
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Colon Margm (OD06297- 
015) 


12.5 


Kidney Margin 8120614 


18.8 


CC Gr.2 ascend colon 
(OD03921) 


17.3 


ECidn^ Canco* 9010320 




CC Margin (OD03921) 


14.2 


Kidney Margin 9010321 


13.8 


Colon cancer metastasis 
(OD06104) 


8.6 


Kidney Cancer 8120607 




Lung Margin (OD06104) 


8.3 


Kidney Margin 8120608 


7.0 


Colon mets to lung 
(OD04451-01) 


23.0 


Normal Uterus 


21.9 


Lung Margin (OD0445 1- 
02) 


32.8 


Utenne Cancer 06401 1 


13.7 


Normal Prostate 


4.8 


Normal Thyroid 


2.4 


Prostate Cancer 
(OD04410) 


4.9 


Thyroid Cancer 


8.1 


Prostate Margin 
(OD04410) 


8.8 


Thyroid Cancer A302152 


35.4 


Normal Ovary 


32.3 


Thyroid Margin A302 153^ 


8.7 


Ovarian cancer 
(OD06283-03) 


32.1 


Normal Breast 


29.7 


Ovarian Margin 
(OD06283-07) 


13.8 


Breast Cancer 


11.9 


Ovarian Cancer 


19.9 


Breast Cancer 


47.6 


Ovarian cancer 
(OD06145) 


9.2 


Breast Cancer (OD04590- 
01) 


25.5 


Ovarian Margin 
(0006145) 


8.6 


Breast Cancer Mets 
(OD04590.03) 


38.4 


Ovarian cancer 
(Op06455-03) 


13.0 


Breast Cancer Metastasis 


30.1 


Ovarian Margin 
(OD06455-07) 


2.1 


Breast Cancer 


41.5 


Normal Lung 


27.2 


Breast Cancer 9100266 


9.2 


Invasive poor diff. lung 
adeno(ODO4945-01 


28.5 


Breast Margm 9100265 


18.2 


Lung Margin (OD04945- 
03) 


15.0 


Breast Cancer A209073 


14.9 


Lung Malignant Cancer 
(OD03126) 


30.4 


Breast Margin A2090734 


37.6 


Lung Margin (OD03126) 


15.9 


Breast cancer (Op06083) 


55.9 


Lung Cancer (OD05014A) 


39.5 


Breast cancer node 
metastasis (PD06083) 


48.6 


Lung Margin (OD05014B) 


22.1 


Normal Liver 


10.4 


Lung cancer (OD06081) 


23.7 


Liver Cancer 1026 


9.1 


Lung Margin (OD06081) 


16.8 


Liver Cancer 1025 


20.7 


Lung Cancer (OD04237- 
01) 


9.0 


Liver Cancer 6004-T 


12.2 


Lung Margin (OD04237- 
02) 


41.5 


JLiver 1 issue oUu4-w 


O A 
O.O 


Ocular Mel Met to Liver j 100,0 


Liver Cancer 6005-T 


36.6 
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(ODO4310) 






Liver Marein <'OD043 1 0^ 


4.2 


Liver Tissue 6005-N 


25.0 


Melanoma Melasfa^i^ 


47.0 


Liver Cancer 


4.5 


Lune Marrin rOD04321 ^ 


28.1 


Nonnal Bladder 


18.7 


Nonnal Kidney 


12.3 


Bladder Cancer 


17.2 


ruciney ca, Nuclear grade 
2(OD04338) 


io.3 


Bladder Cancer 


72.7 


Kidney Margin 
(OD04338) 


ISA 


Nonrnl Stonsach 


33.4 


jvioney ca JNuciear grade 
1/2 (OD04339) 


o30 


Gastric Cancer 9060397 


9.6 


jsjoney Margin 
(OD04339) 


10,4 


Stomach Margin 9060396 


10.4 


luaney ca, dear cell type 
(OD04340) 


22J2 


Gastric Cancer 9060395 


7.6 


Kidney Mai:;gin 
(OD04340) 


12.7 


Stomach Marmn QO^^QA 

*^*VJULi**wAX J.TJkjCUKUA ^\/\/vJ3r"T 


19.6 


Kidney Ca, Nuclear grade 
3 (OD04348) 


15,7 


Gastric Cancer 064005 


17.4 



Table 52. Panel 2D 



Tissue Name 


Rel.Exp.(%) 

x^gJL^VOy JVIUl 

144982575 


. ReLExp.(%) 
162624476 


Tissue Name 


ReI.Exp.(%) 
^1508, Run 
144982575 


RfiLExp.(%) 
>^1586, Ron 
162624476 


Normal Colon 


2.2 


34.9 


Kidney Margin 
8120608 


11.3 


14.2 


CC Well to Mod 
Diff(OD03866) 


n 1 

U. 1 


28.3 


Kidney Cancer 
8120613 


3.6 


30.4 


CC Margin 
(OD03866) 


1.4 


9.2 


Kidney Margin 
8120614 


11.0 


17.7 


CCGr.2 

rectosigmoid 

(OD03868) 


0.1 


25.9 


Kidney Cancer 
9010320 


0.7 


57.0 


CC Margin 
|(OD03868) 


0.6 


4.7 


Kidney Margin 
9010321 


12.0 


40.9 


CCModDifif 
|(ODO3920) 


0.1 


55.5 


Notmal Uta:us 


2.8 


10.4 


IcC Margin 
|(ODO3920) 


1.1 


14.2 


Uterine Cancer 
064011 


0.6 


28.9 


jcC Gr.2 ascend 
|colon(OD03921) 


0.1 


62.9 


Normal Thyroid 


15.1 


8.4 


CC Margin 
(OD03921) 


0.6 


12.1 


Thyroid Cancer 


7.1 


16.7 


CCfiom Partial 

Hepatectonx/ 

(ODO4309)Mets 


0.3 


41.5 


Thyroid Cancer 
A302152 


0.9 


24.7 


Liver IVbrgin 
(ODO4309) 


2.4 


13.6 


rhyroid Margin 
(\.302153 


3.1 


17.7 


Colon mets to lung 
(OD04451-01) 


02 


18.0 ] 


formal Breast 


0.3 


60.3 
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Lung Margin 
(OD04451-02) 


0.4 


25.5 


Breast Cancer 


0.0 


24.1 


Normal Prostate 
6546-1 


3.3 


17.0 


Breast Cancer 
(OD04590-01) 


0.2 


47.0 


Prostate Cancer 
(OD04410) 


3.4 


33.7 


Mets 

(OD04590-03) ' 


0.7 


72.7 


Prostate Margin 
(OD04410) 


0.5 


28.9 


Breast Cancer 
Metastasis 


0.0 


37.4 


Prostate Cancer 
(OD04720-01) 


0.3 


33.7 


Breast Cancer 


0.2 


36.9 


Prostate Margin 
(OD04720-02) 


2.6 


45.7 


Breast Cancer 


0.1 


65.1 


Normal Lung 


0.7 


80.7 


Breast Cancer 
9100266 


0.4 


39.8 


T iinor lV/rf*t fcs 

Muscle 
(OD04286) 


0.3 


100.0 


Breast Margin 
9100265 


0.3 


31.2 


Muscle Margin 
(OD04286) 


100.0 


21.5 


Breast Cancer 
A209073 


0.2 


49.0 


Cancer 
(OD03126) 


0.3 


57.8 


Breast Margin 
A2090734 


0.0 


44.8 


Lung Margin 
(OD03126) 


0.4 


61.6 


Normal Liver 


1.6 


4:5 


Lung Cancer 
(OD04404) 


0.1 


70.2 


Liver Cancer 


0.9 


2.6 


Lung Margin 
(OD04404) 


0.3 


34.2 


Liver Cancer 
1025 


1.1 


4.7 


Lung Cancer 
(OD04565) 


0.0 


87.7 


Liver Cancer 
1026 


1.0 


18.3 


Lung Margin 
(OD04565) 


0.8 


23.8 


Liver Cancer 
6004-T 


2.3 


7.6 


Lung Cancer 
(OD04237-01) 


0.2 


41.5 


Liver Tissue 
6004-N 


0.3 


12.0 


Lung Margin 
(OD04237-02) 


0.5 


342 


Liver Cancer 
6005-T 


0.7 


12.1 


Ocular Mel Met to 
Liver (Op043 10) 


1.3 


97.3 


Liver Tissue 
6005-N 


1.6 


5.7 


Liver Maigin 
(ODO4310) 


3.2 


5.0 i 


Normal Bladder 


0.9 


38.2 


Melanoma 
Metastasis 


0.0 


87.7 


Bladdo- Cancer 


0.0 


21.3 


Lung Margin 
(OD04321) 


0.6 


56.3 


Bladder Cancer , 


O.l 


46.0 


Normal Kidney 


18.8 


30.1 


Bladder Cancer 
(OD04718-01) 


0.2 


96.6 


Kidney Ca, 
Nuclear grade 2 
(PD04338) 


7.5 


46.7 


Bladder Normal 

Adjacoit 

(OD04718-03) 


2.9 


29.5 
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Kidney Margin 
(OD04338) 


6.0 


14.8 


Normal Ovary 


1.1 


21.5 


Kidney Ca 

Nuclear grade 1/2 
(OD04339) 


11.3 


52.1 


Ovarian Cancer 


0.3 


73.7 


Kidney Margin 
(OD04339) 


14.2 


20.3 


Ovarian Cancer 
(OD04768-07) 


0.0 


48.3 


Kidney Ca, Clear 
cell type 
(OD04340) 


2.5 


49.0 


Ovaiy Margin 
(OD04768-08) 


0.2 


18.8 


Kidney Margin 
(OD04340) 


• 11.4 


23.2 


Normal 
Stomach 


0.9 


13.9 


Kidney Ca, 
Nuclear grade 3 
(OD04348) 


0.9 


42.6 


Gastric Cancer 
9060358 


0.3 


6.7 


Kidnev Marffin 
(0004348) 


9.3 


28.9 


Stomach 

Margin 
9060359 


0.3 


13.2 


Kidney Cancer 
(OD04622-01) 


0.4 


50.7 : 


Gastric Cancer 
9060395 


13 


28.3 


Kidnev Marmn 
(0004622-03) 


1.7 


8.6 


Stomach 

Margin 

9060394 


0.4 


18.0 


Kidney Cancer 
(0004450-01) 


6.2 


21.8 


Gastric Cancer 
9060397 


0.4 


45.4 


Kidney Margin 
(OD04450-03) 


6.1 


18.2 


Stomach 

Margin 

9060396 


0.0 


10.4 


Kidney Cancer 
8120607 


0.9 i 


25.0 


Gastric Cancer 
064005 


0.5 


48.3 



Table 53. Panel 4.1D 



Ussne Name 


ReLExp.(%) 
Ag2284, Run 
170069125 


Ussne Name 


Rel.£xp.(%) 
Ag2284, Ron 
170069125 


Secondary Thl act 


0.0 


^EKJVECIL-lbeta 


0.0 


Secondary Tfa2 act 


1.0 


^EKTVECIFN gamma 


0.0 


Secondary Trl act 


0.0 


HUVEC TNF alpha + IFN 
gamma 


0.0 


(Secondary Thl rest 


0.7 


|hUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.5 jHUVECIL-ll 


0.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC none; 


0.0 


Primary Thl act 


Q Q Lung Microvascular EC 
|TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.7 j 


Microvascular Dermal EC 
none 


0.0 


Primary Trl act 


0.0 1 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium 
rNFalpha+ILlbeta 


1.0 
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Primary Th2 rest 


0.0 


Small airway epitfaeUum 
none 


0.0 


Primary Trl rest 


0.0 


Small airway epithelium 
TNFalpha + IL-lbeta 


0.0 


CD45RACD4 
lymphocyte act 


7.5 


Coronery artery SMC rest 


0.0 


CaD45ROCD4 
lymphocyte act 


0.0 


Coronery artery SMC 
TNFalpha + IL-lbeta 


0.0 


CDS lymphocyte act 


0.0 


Astrocjrtes rest 


1.9 


Secondary CDS 
lymphocyte rest 


0.0 


Astrocytes TNFalpha + IL- 
Ibeta 


3.2 


Secondary CDS 
lymphocyte act 


0.0 


KU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


KU.812 (Basophil) 
PMA/ionomycin 


0.9 


2ryThl/Th2/Trl anti- 
CD95 CHU 


1.2 


CCDl 106 ^eratinocytes) 
none 


0.0 


LAK cells rest 


0.8 


CCDl 106 (Keratinocytes) i 
TNFalpha + IL-lbeta 


0.0 


LAK cells TL-2 


0.0 


Liver cirrhosis 


2.2 


LAK cells E^2+IL-12 


0.4 


NCI-H292none 


0.8 


LAK cells IL-2+IFN 
gamma 


0.0 


NCI-H292 IL-4 


0.0 


LAK cells IL-.2+n:.-18 


0.0 


NCI-H292IL^9 ^ 


.0.0 


LAK cells 
PMA/ionomycin 


1.5 


NCI-H292IL-13 


0.0 


NK Cells IL-2 rest 


1.3 


Na-H292 IFN gamma 


0.0 


Two Way MLR 3 day 


1.3 


HPAECnone 


0.0 


Two Way MLR 5 day 


1.8 


HPAEC TNF alpha + JSjr 1 
beta 


0.0 


Two Way MLR 7 day 


0.0 


Lxmg fibroblast none 


27.9 


PBMCrest 


0.0 


Lung fibroblast TNF alpha + 
DL-l beta 


4.7 


PBMC PWM 


0.9 


Lung fibroblast IL-4 


19.3 


PBMC PHA-L 


0.0 


Lung fibroblast IL-9 


323 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-1 3 


11.4 


Ramos (B ceU) 
ionomycin 


0.0 


Lung fibroblast IFN gamma 


9.9 


B lymphocytes PWM 


0.8 


Dermal fibroblast CCD1070 
rest 


432 


B lymphocytes CD40L 
andIL-4 


0.0 


Dermal fibroblast CCD1070 
TNFalpha 


31.0 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast CCD 1070 
IL-1 beta 


7.4 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


Dermal fibroblast IFN 
gamma 


5.8 


jL/cuunuc ecus none 


U.U 


Uermax tibroDlast iL-4 ; 


38.4 


Dendritic cells LPS 


0.5 


Dermal Fibroblasts rest 


24.7 
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Dendritic ce11<: dnti- 
CD40 


0.9 


Neutrophils TNFa+LPS 


0.0 


Monocytes rest 


0.0 


Neutmohils rest 1 


0 0 


Monocytes LPS 


2.4 


Colon 




Macrophages rest 


8.9 


Lung 


7 


Macrophages LPS 


0.0 


Thymus 


3.1 


HUVEC none 


0.0 


Kidney 


100.0 


HUVEC starved 


0,0 







Table 54. Panel 4D 



Tissue Name 


ReLExp.(%) 
Ag2011, Run 
160997385 


1 Tissue Name 


ReLExp.(%) 
Ag2011, Ron 
160997385 


Secondary ITil act 


4.7 


|HUVECIL.lbeta 


2.0 


Secondary Th2 act 


6.4 


|HUVECIFN gamma 


4.0 


Secondary Trl act 


8.6 


HUVEC TNF alpha + IFN 
jganmia 


5.0 


Secondary Thl rest 


0.6 jHUVEC TNF alpha + IL4 


8.4 


[Secondary Th2 rest 


1.7 iHUVECXL-ll 


3.5 


Secondary Trl rest 


1 .7 Lung Microvascular EC none 


13.0 


Fnmary Tiil act 


j4 Q iLung Microvascular EC 
|TNFalpha+IL-lbeta 


15.3 


Primary Th2 act 


y J (Microvascular Dermal EC 
jnone 


23.2 


Primary Trl act 


j2 g iMicrosvasular Dermal EC 
|TNFalpha + IL«lbeta 


17.3 


Primary Thl rest 


2 2 iBronchial epithelium 
jTNFalpha + ILlbeta 


4.5 


Primary Th2 rest 


2 3 jSmall airway epithelium 
Jnone 


16.0 


Primary Trl rest 


2 Q jSmall airway epifheliiun 
jTNFalpha + IL-lbeta 


100.0 


CD45RACD4 
lymphocyte act 


6.5 


Coronery art^ SMC rest 


15.7 


CD45RO CD4 

xyjuujpnvcyic act 


5 3 jCoronety arteiy SMC 
jTNFalpha + IL-lbcta 


111 
11.1 


CDS lymphocyte act 


3.3 1 Astrocytes rest 


25.3 


Secondary CD8 
lymphocyte rest 


J 2 1 Astrocytes TNFalpha + IL- 
Jlbeta 


21.6 


Secondary CDS 
lymphocyte act 


3.0 jKU-812 (Basophil) rest | 


8.4 


CD4 lymphoc3rte none 


jg teU^12 (Basophil) 

jPMA/ionomycin 


39.5 


2ryThl/rh2/rrl anti- 
CD95 CHll 


0.3 ^ 


CCDl 106 (Keratinocytes) 
lone 


35.1 


LAK cells rest 


19.1 I 


:x:D1106 (Keratinocytes) 
rNFalplia+ IL-lbeta 


5.9 


LAK cells IL-2 


3.1 1 


!<ivercinfaosis 


0.9 
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LAKceUsIL-2+IL-12 


6.5 


Liq}us kidney 


1.3 


LAK cells IL-2+IFN 
gamma 


9.8 


NCI-H292none 


42.3 


LAK cells IL-2+ IL-18 


5.9 


NCI-H292 IL-4 


90.1 


LAK cells 
PMA/iononqrcin 


8.7 


NCI-H292IL-9 


58.2 


NK Cells IL-2 rest 


1.7 


NCI-H292 IL-13 


33.9 


Two Way MLR 3 day 


9.3 


Na-m92I]FN gamma j 


30.4 


Two Way MLR 5 day 


7.4 


HP AEC none 


5.8 


Two Way MLR 7 day 


2.0 


HPAEC TNF alpha + BL-1 
beta 


12.9 


PBMCrest 


1.7 


Lung fibroblast none 


23.8 


PBMCPWM 


12.5 


Lune fibroblast TNF aloha + 
TL-l beta 


10.7 


PBMCPHA-L 


5.4 


Limg fibroblast IL-4 


59.0 


Ramos (fi cell) none 


0.5 


Lunor fibroblast IL-9 


40.6 


Ramos (B cell) 

ionomycin 


0.9 


Lung fibroblast IL-13 


31.0 


B lymphocytes PWM 


15.6 


Lunff fibroblast IFN &anima ' 


65.5 


B lymphocytes CD40L 
andIL-4 


5.8 


Dermal fibroblast CCD1070 
rest 


37.4 


EOL-1 dbcAMP 


3.5 


Dermal fibroblast CCD1070 
INP aloha 


50.0 


EOL-I dbcAMP 
PMA/ionomycin 


60.3 


Dermal fibroblast CCD1070 
IL-1 beta 


19.6 


Dendiitic cells none 


17.6 


Dermal fibroblast IFN 
gamma 


15.0 


Dendritic cells LPS 


32.5 


Dermal fibroiblast 


43 8 


Dendritic cells anti- 
CD40 


21.0 


IBD Colitis 2 


0.3 


Monocytes rest 


0.1 


IBD Crohn's 


0.8 


Monocytes LPS 


8.4 


Colon 


5.3 


Macrophages rest 


34.2 


Lung 


15.0 


Macrophages LPS 


11.3 


Thymus 


5.8 


HUVEC none 


6.5 


Kidney 


11.4 


HUVEC starved 


9.3 







Panel 1.2 Summary: Agl508 The expression of the N0V6 gene is highest in a sample 
derived &om skeletal muscle (CT = 19.5). Thus, this gene could be used to distinguish skeletal 
muscle from other tissues. Expression of the N0V6 gene is also higji in kidney (CT = 23). 
5 The N0V6 gene is also moderately expressed in other metabolically relevant tissues 

including heart, adrenal gland, pancreas, thyroid, pituitary gland, and liver (CT values fi-om 
29-32). The widespread expression of the N0V6 gene in tissues with metabolic fimction 
suggests a role in metabolic disorders such as obesity and diabetes. 
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The N0V6 gene is moderately expressed in the biain in at least the thalamus, 
hippocampus, cerebellum, amygdala and is highly expressed in the cerebral cortex, suggesting 
that this gene product has functional significance in the CNS, Please see Panel 1.3D for 
potential utility of this gene in the central nervous system. 

Panel 1.3D Summary: Agl586/201 1/Ag2284 Two experiments with the same probe 
and primer set produce results that are in excellent agreement The N0V6 gene ^peais to be 
expressed largely in cancer cell lines, with highest expression in a melanoma cell line 
(CTs=26-28). Of note is the expression associated with colon cancer cell lines and melanoma 
cell lines. Thus, the expression of tbie gene could be used to distinguish these samples fiom 
other samples on the panel. Moreover, therapeutic modulation of this gene, through the use of 
small molecule drugs, antibodies or protein therapeutics might be of use in the tireatment of 
colon cancer or melanoma. 

The N0V6 gene is modesfly expressed (CT values = 31-34) m a variety of metabolic 
tissues mcluding pancreas, adrenal, thyroid, pituitary, fetal Uver, and adipose. Thus, this gene 
product may be an antibody target for the treatmait of metaboUc disease, including obesity 
and diabetes, in any or aU of these tissues. Furthennore, the NOV6 is expressed at higher 
levels in fetal (CT values = 26-28) versus adult heart (CT values = 3 1-33), and in fetal (CT 
values = 26-28) versus adult skeletal muscle (CT values = 32-33), and may be used to 
differentiate between tiie adult and fetal sources of these tissues. Furthermore, the higha- 
levels of expression in the fetal tissues suggest that the N0V6 gene product may be involved 
in the development of heart and skeletal muscle tissue. Thus, therapeutic modulation of the 
expression or function of the protein encoded by the N0V6 gene may be beneficial m fbs 
treatmait of diseases tiiat result in weak or dystiwphic heart or skeletal muscle tissue, 
including ardiomyopathy, atherosclerosis, hypertension, congenital heart defects, aortic 
stenosis, atrial septal defect (ASD), atiiovenhicular (A-V) canal defect, ductus arteriosus , 
puhnonary stenosis, subaortic stenosis, ventricular septal defect (VSD), valve diseases, 
muscular dystrophy, Lesch-Nyhan syndrome, and myasthenia gravis. 

This gene represents a novel protem with homology to a plexin that is expressed at 
moderate to high levels in all brain regions examined. Plexins act as receptors for sem^horins 
in the CNS. The mteractions of the semaphorins and their receptors are critical for axon 
guidance. Therefore, this gene product may be useful as a drug target in clinical conditions 
where axonal growth and/or compensatory synaptogenesis are desu-eable (spinal cord or head 
trauma, stroke, or neurodegenerative diseases such as Alzheimer's, Parkinson's, or 
Huntington's disease). 
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Plexins comprise a family of transmembrane proteins (the plexin family) which are 
20 expressed in nervous tissues. Some plexins have been shown to interact directly with secreted 
or transmembrane semaphorins, while plexins belonging to the A subfamily are suggested to 
make complexes with other membrane proteins, neuropilins, and propagate chmiorepulsive 
signals of secreted semaphorins of class 3 into cells or neurons. Despite that much information 
has been gathered on the plexin-sem^horin interaction, the role of plexins in the nervous 
25 system is not well understood. To gain insight into the fiinctions of plexins in the nervous 

system, we analyzed spatial and temporal expression pattems of three members of the plexin- 
A subfiunily (plexin-Al, -A2, and -A3) in the developing mouse nervous system by in situ 
hybridization analysis in combination with immunohistochemistry. We show that the three 
plexins are differentially expressed in sensoiy receptors or neurons in a developmentally 
30 regulated manner, suggesting that a particular plexin or set of plexins is shared by neuronal 
elements and fimctions as the receptor for semaphorins to regulate neuronal development. 

Panel 2.2 Summary: Ag201 1 The expression of thie gene appears to be highest iu a 
sample derived &om a melanoma metastasis. In addition, there is substantial expression in 
another melanoma sample. This expression is concordant with the expression detected in Panel 
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1 .3D. Thus, the expression of this gene could be used to distinguish melanoma from othw 
cancer types in this panel. Moreover, ther^eutic modulation of ^ gene, thiou^ the use of 
small molecule drugs, antibodies or protein therapeutics might be of use in the treatment of 
melanoma. 

Panel 2D Summary: Agl508/Agl586 Expression of the SC126413398_A gene in this 
panel is highest in a sample of muscle tissue adjacent to a metastatic cancer and in a metastasis 
of lung cancer. 

Panel 4.1D Summary: Ag2284 Significant expression in this panel is limited to 
kidney. This observation is consistent with what was observed in other panels. Therefore, 
therapuetic drugs designed against the SC126413398_A gene product may be inq)ortant for 
regulating the function of the kidney. 

Panel 4D Sununary: Ag201 1 Significant expression of this transcript is found in 
small airway epithelium upon treatment with the pro-inflammatory cytokines TNF-a and IL-lb 
(CT= 26,5), the muco-epidermoid cell line H 292 toeated with JLrA or ID-9, and in lung 
fibroblasts treated with IFN-g or IL-4. The constitutive expression of this transcript in these 
tissues is highly up-regulated by pro-inflammatory cytokines or in conditions reflecting a Th2: 
mediated mechanism. Therefore, modulation of the expression of the protein encoded by this 
transcript could be useful for the treatment of lung inflammatory diseases that result from 
infection of the lung (bronchitis, pneumonia) and for the treatment of Th2 ^nediated lung 
disease such as asthma or COPD. Significant expression of this transcript is also found in 
eosinophils upon PMA and ionomycm treatment, conditions that lead to production of 
eosinophil specific mediators. This production could contribute to the pathologies associated 
with asthma, other atopic diseases and inflammatory bowel disease. This gene encodes a novel 
protein with homology to members of the plexin femily, a family of transmembrane protans 
which act as riecq)tors for sem^horins. In neurons, sem^horins provide essential attractive 
and repulsive cues that are necessary for axon guidance. The description of the interaction of 
plexin wih tyrosine kinase in the fetal lung suggests that this protein may play a role not only 
in morphogenesis but also in proliferation of activation. (See reference below.) Therefore, 
modulation of the experession of this protein by either antibody or small molecules could be 
beneficial for the fa-eatinent of inflammatory lung, bowel and skin diseases. 
Reference: 

1. Cell 1999 Oct l;99(l);71-80 

Plexins are a large family of receptors for transmembrane, secreted, and GPI-anchored 
senu^hoiins in vertebrates. 
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Tamagnone L, Artigiani S, Chen H, He Z, Ming GI, Song H, Chedotal A, Winberg 
MLy Goodman CS, Poo M, Tessier-Lavigne M, Comoglio PM. 

Institute for Cancer Research and Treatment, University of Torino, Candiolo, Italy. 
Itamagnone@ircc.unito.it 
5 In Drosophila, plexin A is a functional receptor for semaphorin-la. Here we show that 

the human pirain gene family comprises at least nine members in four subfamilies. Plexin-Bl 
is a receptor for the transmembrane semaphorin Sema4D (CDIOO), and plexin-Cl is a receptor 
for the GPI-anchored semaphorin Sema7A (Sema-Kl). Secreted (class 3) s^aphorins do not 
bind directly to plexins, but rather plexins associate with neuropilins, coreceptors for fliese 
10 semaphorins. Plexins are widely expressed: in neurons, the expression of a truncated plexin- 
Al protein blocks axon repulsion by SemaSA. The c)^opIasmic domain of plexins associates 
with a tyrosine kinase activity. Plexins may also act as ligands mediating repulsion in 
epitheUal cells in vitro. We conclude that plexins are receptors for multiple (and perhaps all) 
classes of semaphorins, either alone or in combination with neuropilins, and trigger a novel 
1 S signal transduction pathway controlling cell rq)ulsion 
PMID: 10520995 

NOV7 

Expression of gene N0V7 was assessed using the primer-probe sets Ag2262 and 
Ag2316, described ui Tables 55 and 56. Results of the RTQ-PCR runs are shown in Tables 57, 
20 58 and 59. 

Table 55. Probe Name Ag2262 



Primers- 


Sequences 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 • -gacctggtgtacatggagga-3 ' 


20 


761 


172 


Probe 


TET-5'- 

cttctgccggcccagcaagtact-3 * - 
TAMRA 


23 


790 


173 


Reverse 


5 • -gagcacaccctacctgctg-3 ' 


19 


822 


174 



Table 56. Probe Name Ag2316 



Primers, 


Sequences 


Length 


Start 
Position . 


SKQ ID 
NO: 


Forward 


5 • -gtccaagagaggaaacaagga-3 ' 


21 


457 


175 


Probe 


TET-5'- 

cacaatacccacgtgggcatcaag-3 ' - 
TAMRA 


24 , 


500 


176 


Reverse 


5 ' -gtcctgaggccactcttcac-3 • 


20 


527 


177 
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Tissue Name 


Rel. 
Exp.(%) 
Ag2262, 

Run 
150719071 


Rel 

Exp.(%) 
Ag2262, 

Run 
167966858 


Rel 

Exp.(%) 
Ag2316, 

Run 
1621853961 


Tissue 
Name 


Rel 
Exp.(%) 
Ag2262, 

Run 
150719071 


Rel 

Exp.(%) 
Ag2262, 

Run 
167966858 


ReL 

Exp.(%) 
Ag2316, 

Run 
162185396 


Liver 

adenocarcinoma 


0,0 


6.7 


0.0 


Kidney 
(fetal) 


24.0 


100.0 


50.0 


Pancreas 


0.0 


0.0 


0.0 


Renal ca. 
786-0 


0.0 


0.0 


0.0 


Pancreatic ca. 
CAP AN 2 


0.0 


0.0 


0.0 i 


Renal ca. 
A498 


0.0 


12.6 


0.0 


Adrenal gland 


1.9 


0.0 


0.0 


Renal ca. 
RXF393 


0.0 


0.0 


0.0 


Thyroid 


2.2 


0.0 


0.0 


Renal ca. 
ACHN 


0.0 


0.0 


0.0 


VJcUlVCUJr ^XfUMS 


0 




0 n 


Renal ca, 
UO-31 




n n 
v.v 


MM 


Pituitary gland 


0.0 


8.0 


0.0 


Renal ca. 
TK-10 


0.0 


0.0 


0.0 


Brain (fetal) 


0.0 


1.0 


0.0 


Liver 


0.0 


0.0 


0.0 


Brain (whole) 


5.2 


0.0 


26.2 


Liver (fetal) 


0.0 


0.0 


0.0 


Brain 

(amygdala) 


6.8 


3.8 


11.5 


Liver ca. 

(hepatoblast) 

HepG2 


0.0 


0.0 


0.0 


Brain 

(cCTebellum) 


1,0 


6.4 


0.0 


Lung 


6.8 


0.0 


19.3 


Brain 

(hippocampus) 


16.5 


0.0 


0.0 


Lung (fetal) 


8.5 


0.0 


6.8 


Brain 

(substantia 

nigra) 


2.0 


0.0 


0.0 


Limg ca. 
(small cell) 
LX~1 


0.0 


0.0 


0.0 


Brain 
(tnaiamus} 


4.9 


11.2 


57.0 


Limg ca. 
(smdl cell) 
NCI-H69 


0.3 


0.0 


0.0 


Cerebral Cortex 


2.5 


13.3 


3.3 


Lung ca. 
(s.cell var.) 
SHP-77 


2.5 


6.9 


0.0 


Spinal cord 


3.3 


9.2 


6.8 


Lungca. 
(large 
cell)Na. 
H460 


0.0 


0.0 


0.0 


gUo/astro U87- 
MG 


0.0 


0.0 


0.0 


Lxmg ca. 
(non-sm, 
cell)A549 


0.0 


6.4 


0.0 


orlio/flstro TJ- 

118-MG 


0.0 


0.0 


0.0 


Lungca. 

(non-s.cell) 
Na-H23 


0.0 


0.0 


0.0 


asirocytoma 
SW1783 


0.0 


0.0 


0.0 


Lung ca. 
(non-s.cell) 


0.0 


0.0 


0.0 
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HOP-62 








neuro*; met 
SK-N-AS 


0.0 


0.0 


0.0 


r J ITt CT est 

(non-s.cl) 
Na-H522 


2.8 


0.0 


0.0 


astrocytoma SF- 
539 


0.0 


0.0 


0.0 


(squam.) SW 
900 


0.0 


0.0 


0.0 


astrocytoma 
SNB-75 


0.0 


0.0 


0.0 


(squam.) 
NCI-H596 


0.0 


0.0 


0.0 


glioma SNB-19 


0.0 


0.0 


0.0 


Mammary 
gland 


0.0 


0.0 


0.0 


glioma U25 1 


0.0 


0.0 


0.0 


(pLeQMCF- 
7 


0.0 


0.0 


0.0 


glioma SF-295 


0.0 


0.0 


0.0 


Breast ca.* 

MDA-MB- 
231 


0.0 


0.0 


0.0 


Heart (Fetal) 


2.0 


0.0 


33.4 


JDICooL wa. 

(pl.ef) 
T47D 


0.0 


0.0 


0.0 


Heart 


0.0 


6.7 


9.6 


Breast ca. 
BT-549 


0.0 


0.0 


0.0 


Skeletal muscle 
(Fetal) 


2.5 


0.0 


8.2 


Breast ca. 
MDA-N 


1.0 


0.0 


0.0 


Steletal muscle 


0.0 


0.0 


0.0 


Ovary 


0.0 


0.0 


6.4 


Bone marrow 


0.9 


0.0 


0.0 


Ovarian ca. 
OVCAR-3 


0.0 


0.0 


0.0 


Thymus 


0.0 


0.0 


0.0 


Ovarian ca. 
OVCAR-4 


0.0 


0.0 


0.0 


Spleen 


100.0 


65.5 


100.0 


Ovarian ca. 
OVCAR-5 


0.0 


0.0 


0.0 


Lymph node 


0.0 


0.0 


0.0 


Ovarian ca. 
OVCAR-8 


0.0 


0.0 


0.0 


Colorectal 


10.8 


19.8 


0.0 


Ovarian ca. 
IGROV-1 


0.0 


0.0 


0.0 


Stomach 


2.7 


0.0 


0.0 


(ascites) SK- 
OV-3 


0.0 


0.0 


0.0 


Small intestine 


6.4 


0.0 


0.0 


Uterus 


0.0 


0.0 


0.0 


Colon ca. 
SW480 


0.0 


0.0 


0.0 


Placenta 


0.6 


7.1 


0.0 


\,AJl\^l^ Ml* 

SW620 (SW480 
met) 


1.2 


0.0 


0.0 


Prostate 


0.0 


1.8 


4.9 


Colon ca.HT29 


0.0 


0.0 


0.0 


(bone met) 
PC-3 


0.0 


0.0 


0.0 


Colon ca.HCT- 
116 


0.0 


0.0 


0.0 


Testis 


1.7 


0.0 


12 
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Colon ca. 
CaCo-2 


2.5 


6.6 


0.0 


Melanoma 
Hs688(A).T 


0.0 


0.0 


0.0 


CC Well to 

ModDiff 

(OD03866) 


0.0 


0.0 


0.0 


Melanoma* 
(met) 

Hs688^).T 


0.0 


0.0 


0.0 


Colon ca.HCC- 
2998 


0.0 


0.0 


0.0 


Melanoma 
UACC-62 


0.0 


0.0 


0.0 


Gastric ca. 
(liver met) NCI- 
N87 


0.0 


14.7 


0.0 


Melanoma 
M14 


0.0 


0.0 


0.0 


Bladder 


0.0 


6.5 


16.2 


Melanoma 
LOXIMVI 


0.0 


0.0 


0.0 


Trachea 


5.0 


0.0 


6.0 


M^plfltmnnii * 

IVLviuUVlUlA 

(met) SK- 
MEL-5 


0.0 


0.0 


0.0 


Kidney 


14.9 


7.9 


31.0 


Adipose 


0.0 


0.0 


7.6 



Table 58. Panel 2D 



Tissue Name 


ReI.Exp.(%)Ag2262, 
Run 150943107 


Tissue Name 


ReI.Exp.(%)Ag2262, 
Rim 150943107 


Noixnal Colon 


14.2 


Kidney Margin 
8120608 


24.0 


CC Well to ModDiff 
(UDU3ooo) 


14.2 


jxidney Cancer 8120613 


0.0 


CC Margin (OD03866) 


0.0 


Kidney Margin 
8120614 


46.3 


CC Gr.2 rectosigmoid 
(OD038o8) 


0.0 


Kidney Cancer 9010320 


0.0 


CC Margin (OD03868) 


0.0 


Kidney Margin 
9010321 


16.5 


CC Mod Diff r'ODOlQ^O'^ 


u.u 


jNormai uterus 


16.4 


CC Margin (ODO3920) 


0.8 


Uterine Cancer 06401 1 


0.0 


CC Gr.2 ascend colon 
(OD03921) 


0.0 


Nonnal Thyroid 


15.6 


CC Margin (OD03921) 


0.9 ^ 


Thyroid Cancer 


0.0 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


0.0 


Thyroid Cancer 
A302152 


6.8 


Liver Margin (ODO4309) 




Thyroid Margin 
A302153 


0.0 


Colon mets to lung 
(OD04451-01) 


7.3 


Nonnal Breast 


9.3 


Lung Margin (Op04451-02) 


0.0 


Breast Cancer 


0.0 


Normal Prostate 6546-1 


18.6 


Breast Cancer 
(OD04590-01) 


4.8 


Prostate Cancer (OD04410) 


10.2 1 


Breast Cancer Mets 
(OD04590-03) 


8.5 


Prostate Margin (OD04410) 


0.0 j 


Breast Cancer 
Metastasis 


0.0 


Prostate Cancer (OD04720- 


0.0 j 


Breast Cancer 


7.2 
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on 








Prostate Marein fOD04720- 
02) 


9.8 


Breast Cancer 


0.0 


Normal Luns 


22.5 


Breast Cancer 9100266 


0.7 


Lunff M!et to uscle 
(OD04286) 


6.1 


Breast Margin 9100265 


0.0 


Muscle Marsin rODC)4286) 


0.0 


Breast Cancer A209073 


0.0 


Lung Malignant Cancer 
(OD03126) 


5.4 


Breast Margin 
A2090734 


0.0 


Lung Margin (OD03 126) 


0.0 


Normal Liver 


0.0 


Lung Canco: (OD04404) 


7.6 


Liver Cancer 


0.0 


Limg Margin (OD04404) 


3.8 


Liver Cancer 1025 


5.6 


Lung Canco: (OD0456S) 


0.0 


Liver Cancer 1026 


2.4 


Lung Margin (OD04565) 


0.0 


Liver Cancer 6004-T 


0.0 


Lung Cancer (OD04237-01) 


0.0 


Liver Tissue 6004-N 


8.7 


Lunc Marein fOD04237^2V 


6.9 


Liver Cancer 6005-T 


0.0 


Ocular Mel Met to Liver 
(ODO4310) 


1.1 


Liver Tissue 6005-.N 


0.0 


Liver Kfargin (OpO4310) 


28.5 


Normal Bladder 


0.0 


Melanoma Metastasis 


0.0 


Bladder Cancer 


0.0 


Lune Marein fOD04321") 


0.0 


Bladder Cancer 


18J 


Normal Kidney 


100.0 


Bladder Cancer 
fOD04718-01) 

1 V^X^^# ^ 9 X X M 


o.a. 


Kidney Ca, Nuclear grade 2 
(OD04338) 


15.2 


Bladder Normal 
Adjacent (OD04718-03) 


0.0 


Kidney Margin fOD04338) 


40.3 


Normal Ovarv 


0.0! 


BCidney Ca Nuclear grade 
1/2 (OD04339) 


0.0 


Ovarian Cancer 


7.5 


Kidney Margin (OD04339) 


50.0 


Ovarian Cancer 
fOD04768-07) 


0.0 


Kidney Ca, Clear cell type 
(OD04340) 


0.0 


Ovarv Margin 

X/ ▼ A T XTXXaX^^AXX 

(OD04768-08) 


0.0 


Kidney Margin (OD04340) 


31.2 


Normal Stomach 


13.8 


Kidney Ca, Nuclear grade 3 
(OD04348) 


0.0 


Gastric Cancer 9060358 


0.0 


Kidney Margin (OD04348) 


29,9 


Stomach Margin 
9060359 


0.0 


Kidney Cancer (OD04622- 
01) 


0.0 


Gastric Cancer 9060395 


0.0 


Kidney Margin (OD04622- 
03) 


58.6 


Stomach Margin 
9060394 


o!o 


Kidney Cancer (OD04450- 
01) 


0.0 


Gastric Cancer 9060397 


0.0 


Kidney Margin (OD04450- 
03) 


95.9 


Stomach Margin 
9060396 


0.0 


Kidney Cancer 8120607 


0.0 


Gastric Canco- 064005 


0.0 



297 



wo 02/057450 



Table 59. Panel 4D 



PCT/USOl/48922 



Tissue Name 


;ReLExp.(%) 
Ag2262, Run 
i5u981ioz 


ReLExp.(%) 
Ag2316,Run 
164037437 


Tissue Name 


lReLExp.(%) 
jAg2262,Run 
I 150981162 


Rel. Exp.(%) 
Ag2316, Run 
164037437 


Secondary Thl act 


0.0 


0.0 


HUVEC IL-lbeta 




0.0 


Secondary Th2 act 


0.0 


0.0 


HUVECIFN 
gamma 


j 0.0 


0.0 


Secondary Trl act 


0.0 


0.0 


HUVEC TNF alpha 
+ IFN gamma 


1 11.6 


0.0 


Secondary Thl rest 


0.0 


0.0 


HUVEC TNF alpha 
+ IL4 


1 0.0 


00 


Secondary Th2 rest 


0.0 


0.0 


HUVEC tt^ll 


j 8.7 


0.0 


SecondarvTrl rest 


\Jm\J 


u.u 


Limg Microvascular 
EC none 


1 A A 
U.U 


0.0 


Primary Thl act 


0.0 


0.0 


Lung Microvascular 
EC TNFalpha+ IL- 
lbeta 


0.0 


0.0 


Primary Th2 act 


0.0 


0.0 


Microvascular 
Dermal EC none 


0.0 


0.0 


Primary Trl act 


1.8 


0.0 


Microsvasular 
Dermal EC 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


Primary Thl rest 


0.0 


00 


Bronchial 
epithelium 
TNFalpha + 
ILlbeta 


A A 


0.0 


Primary Th2 rest 


0.0 


0,0 


Small airway 
epithelium none 


0.0 


0.0 


Primary Trl rest 


0.0 


0 n 


Small airway 
epithelium 
TNFalpha + IL- 
lbeta * 


A A 
0.0 


0.0 


CD45RACD4 
lymphocyte act 


0.0 


00 


Coronery artery 
SMC rest 


A A 


0.0 


CD45ROCD4 
lyaq)hocyte act 


0.0 


0.0 


Coronery artery 
SMCTNFalpha + 
IL-lbeta 


0.0 


0.0 


(3)8 lymphocyte act 


0.0 0.0 


Astrocytes rest ; 


0.0 


0.0 


Secondary CDS 
lymphocyte rest 


0.0 


0.0 


Astrocytes 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


Secondary CDS 
lynq)hocyte act 


0.0 


0.0 


KU-812 (Basophil) 
rest 


0.0 


25.3 


CD4 lynqihocyte 
none 


0.0 


0.0 


KU-812 (Basophil) 
PMA/ionomycin 


A n 

0.0 


0.0 


2rv 

Thl/ni2/rrl anti- 
CD95 CHll 


0.0 


0.0 ( 

] 


CCDllOo 

^eratinocytes) 

lone 


0.0 


0.0 


LAK cells rest 


0.0 


0.0 ( 




0.0 


0.0 
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(Keratinocytes) 

rrMFalnlia + IT - 

Ibeta 






LAK celk TlJl 

*mW^ Vwlio XJUi^ib 


00 


00 


T iv^r cfrrlinQic 


00 

v*V 


00 

V .V/ 


LAK cells IL-2+IL- 
12 


0.0 


0.0 


Lupus kidney 


0.0 


21.9 


LAK cells IL-2+IFN 


17.3 


0.0 


NCI-H292none 


0.0 


0.0 


LAK cells IL-2+IL- 
18 


0.0 


0.0 


NCI-H292IL-4 


0.0 


0.0 


LAK cells 
PMA/ionomycin 


0.0 


0.0 


NCI-H292 IL-9 


0.0 


0.0 


NK Cells IL-2 rest 


0 0 


00 


NCI-H292 IL-13 


00 


0 0 


Two Way MLR 3 


0.0 


0.0 


NCI-H292IFN 

gaxiuiia 


0.0 


0.0 


Two Way MLR 5 

VIC* y 


17.1 


0.0 


HPAECnone 


0.0 


0.0 


Two Way MLR 7 
dsiy 


0.0 


0.0 


HPAECTNF alpha 

+ TT -1 hpfa 


1.3 


0.0 


PBMCiest 


0.0 


0.0 


Lung fibroblast 
none 


0.0 


0.0 


PBMCPWM 


00 


00 


Lung fibroblast 
beta 


0 0 
v.v 


0 0 

v.U 


PBMCPHA-L 


0.0 


0,0 


Lung fibroblast IL-4 


0.0 


0.0 


Ramos rR cftll^ nntip 


00 


n 0 


T iTnor "fiViTnVilacI' TT -0 




V.U 


Ramos (B cell) 
ionotnvcin 


0,0 


0.0 


Lung fibroblast IL- 
13 


0.0 


0.0 


B lynq)hocytes 
PWM 


0.0 


0.0 


Lung fibroblast IFN 


0.0 


0.0 


B lymphocytes 
CD40LandIL-4 


0.0 


0.0 


Dermal fibroblast 
CCD1070rest 


0.0 


0.0 


EOL-1 dbcAMP 


0.0 


0.0 


Dermal fibroblast 
CCD1070TNF 


0.0 


0.0 


EOL-1 dbcAMP 
PMA/ionomvcin 


0.0 


0.0 


Dermal fibroblast 

V^V^j^lV/V XL/~1 UCUl 


0.0 


0.0 


Dendritic cells none 


0.0 


0.0 


Dermal fibroblast 

XX X^ KAXLIXXul 


0.0 


0.0 


Dendritic cells LPS 


2.9 


0.0 


Dermal fibroblast 
TL-4 


0.0 


0.0 


Dendritic cells flnti- 
CD40 


0.0 


0.0 


IBD Colitis 2 


0.0 


0.0 


Monocytes rest 


0.0 


0.0 


IBD Crohn's 


0.0 


0.0 


Monocytes LPS 


0.0 


0.0 


Colon 


100.0 


12.7 


Macrophages rest 


8.2 


0.0 


Lung 


72.2 


0.0 


Macrophages LPS 


0.0 


0.0 


Thymus 


47.3 


100.0 


HUVECnone 


0.0 


0.0 


Kidney 


0.0 


0.0 


HUVEC starved 


1.8 


0.0 




! 
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CNS_neurodegeneration_vl.O Snmmary: Ag2316 Data fiom this one nin is not 
included due to a potmtial problem in one of the sample wells. 

Panel 1.3D Summary: Ag2262/2316 The expression of this gene was assessed in 3 
separate runs using two independent probe and primer sets with significant expression 
detected in spleen and fetal kidney in all runs. Thus, the expression of &is geae could be used 
to distinguish spleen from other tissues in the panel. Moreovw, the expression of this gene 
could also be used to distinguish fetal kidney tissue from adult kidney tissue. 

Panel 2D Summary: Ag2262 The expression of tins geae is highest in a sample 
doived fix)m normal kidney tissue. Of note was the profound association of the expression of 
this gene with normal kidney tissue when compared to adjacent malignant tissue. Thus, the 
expression of this gene could be used to distinguish normal kidney tissue from malignant 
kidney tissue. Moreover, ther^eutic modulation of the expression or fimction of this gene 
through the use of small molecule drugs, antibodies or protebi tha:85>eutics might be of benefit 
in fbe treatment of kidney cmcec. 

Panel 4D Summary: Ag23 16 This transcript is expressed ahnost exclusively in the 
thymus (CT 33.2). Therefore, this transcript could be used for detection of thymic tissues. 

Ag 2262 Using a second set of primers, expression of the N0V7 gene is also found in 
colon and lung, in addition to its expression in the thymus. Thus, this putative Wnt -15 protein 
may also play an important role in the normal homeostasis of these tissues. Therefore, 
therapeutics designed with the protein encoded by this transcript could be inq)ortant for 
maintaining or restoring normal fimction to these oigans during inflammation. 

NOV8 

Expression of gene N0V8 was assessed using the prima--piobe set A^61, 
described in Table 60. Results of the RTQ-PCR runs are shown in Tables 61, 62 and 
63. 



Table 60. Probe Name Ag2261 



Primers 


Sequences 


Length 


Start 

Position 


SKQ ID 

NO: 


Forward 


5 ' -ggatgactcgcctagcttct-3 ' 


20 


858 


178 


Probe 


TET-5 ' -gccgtaggtgccaccgtgagaag- 
3 ' -TAMRA 


23 


911 


179 


Reverse 


5 ' -agcagatgctctcgcagtt-3 ' 


19 


934 


180 
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Tissue Name 


ReL Exp.(%) 
i^2261,Ruii 


Rel. Exp.(%) 
Ag2261, Run 


Tissue Name 


Rel. £xp.(%) 
i^261,Run 

■i CAST'S "1 cnc 
150o31o75 


Rel. Exp.(%) 
Ag2261, Run 
\S2XslbyZ 


Liver 

aaenocaiwinoina 


22.4 


19.6 


Kidney (fetal) 


2.1 


0.0 


Pancreas 


3.9 


2.5 


Renal ca. 786-0 


0.0 


0.0 


Pancreatic ca. 
CAP AN 2 


5.3 


3.5 


Renal ca. A498 


10.2 


5.3 


Adrenal gland 


2.1 


0.6 


Renal ca. RXF 
393 


0.0 


0.0 


Thyroid 


7.0 


9.8 


Renal ca. 
ACHN 


0.0 


2.2 


Salivary gland 


1.9 


2.1 


Renal ca. UO- 
31 


0.0 


0.0 


Pituitary gland 


1.0 


2.2 


Renal ca. TK- 
10 


0.0 


0.0 


Brain (fetal) 


6.8 


4.9 


Liver 


0.0 


0.0 


Brain (whole) 


4.8 


3.0 


Liver (fetal) 


7.6 


0.0 


Brain (amygdala) 


4.6 


5.3 


Liver ca. 

(hepatoblast) 

Hep(jr2 


0.0 


0.0 


Brain (cerebellum) 


1.6 


1.6 . _ \ 


Lung 


14.3 


15.8 


Brain 

(hippocampus) 


7.5 ; 


11.3 


Lung (fetal) 


15.1 


15.4 


Brain (substantia 
nigra) 


1.2 


2.6 


Limg ca. (small 
cell)LX-l 


1.6 


0.0 


Brain (thalamus) 


2.5 


1.7 


Lung ca. (small 
cell)NCI-H69 


29.5 


19.1 ' 


Cerebral Cortex 


0.0 


0.0 


Lung ca. (s.cell 
varO SHP-77 


11.0 


5.1 


Spinal cord 


1.7 


2.1 


Limg ca. (large 
ceU)NCI-H460 


0.0 


0.0 


glio/astroU87-MG 


0.0 


0.0 


Lungca. (non- 
sm. cell)A549 


0.0 


1.2 


glio/astroU-118- 
MG 


55.1 


50.3 


Lung ca. (non- 
s.cell) NCI-H23 


0.0 


1.3 


astrocytoma 
SW1783 


0.0 


7.5 


Lung ca. (non- 
s.cell)HOP-62 


0.0 


1.7 


neuro*; met SK-N-i 
AS 


0.0 


0.0 


Lung ca. (non- 
s.cl)Na.H522 


O.V 


O.J 


astrocytoma SF- 
539 


1.9 


4.7 


Lung ca. 
(squam.) SW 
900 


4.0 


0.0 


astrocytoma SNB- 
75 






Lungca. 

/ \ "VT/*1T 

Csquam.) NCI- 
H596 


15.8 


10.2 


glioma SNB-19 


6.7 


2.4 


Mammary 
gland 


7.2 


4.1 
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glioma U251 


2.1 


4.5 


Breast ca.* 
(pl.ef)MCF-7 


1.7 


3.4 


glioma SF-295 


10.0 


0.6 


Breast ca.* 

.(pl.ef)MDA- 

MB-231 


23.2 


19.6 


Heart (Fetal) 


ll.l 


Q Q iBreast ca.* (pi. 
\ci) m/u 


4.3 


5.8 


Heart 


4.9 


J54y 


0.0 


4.2 


Skeletal muscle 
(Fetal) 


100.0 


JMUA-N 


0.0 


0.0 


Skeletal muscle 


5.5 


8.4 jovary 


3.0 


1 1 
i.l 


Bone marrow 


0.0 


/V /X lOvaiian ca. 
" |0VCAR-3 


1.1 


1.0 


Thymus 


10.0 


30 lOvarianca. 
loVCAR-4 


0.0 


0.0 


Spleen 


3.8 


^2 jOvarian ca. 
|0VCAR-5 


0.0 


0.0 


Lymph node 


5.0 


^ , jOvarianca. 

]*JVv*AI\.-o 


1.3 


4.3 


Col(M:ectal 


3.4 


, ^ JOvarian ca. 
jlGROV-l 


0.0 


0.0 


Stomach 


6.0 


lOvarianca. 
15.4 (ascites) SK- 
|0V-3 




1 ^ A 


Small intestine 


15.9 


18.7 (Uterus 


17.8 


15.1 


Colon ca.SW480 


24.3 


15.3 jPlacenta 


A #C 
4.0 


8.2 


Colon ca.*SW620 
(SW480met) 


0.0 


0.0 


Prostate 


3.6 


5.3 


Colon ca.HT29 


0.0 


0.0 


Prostate ca.* 
(bone met) PC- 
3 


1.7 


1.5 


Colon ca.HCT- 
116 


3.8 


0.6 


Testis 


21.9 


14.6 


Colon ca. CaCo-2 i 


0.0 


0.8 i 


Melanoma 
Hs688(A).T 


3.1 


4.7 


CCWeUtoMod 
Diff(OD03866) 


2.3 


0.0 


Melanoma* 

(met) 

Hs688(B).T 


0.4 


1.3 


Colon ca. HCC- 
2998 


0.0 1 


0.0 


Melanoma 
UACC-62 


0.0 


0.0 


Gastnc ca. (liver 
met) Na-N87 


16.7 


14.9 , 


Melanoma M14 


0.0 


0.0 


Bladder 


1.6 


3.2 


Melanoma LOX 
IMVI 


0.0 


0.0 


Trachea ; 


24.3 


33.7 


Melanoma* 
(met) SK-MEL- 
5 


0.0 


2.0 


Kidney 


0.0 


. 0.0 


Adipose 


6.7 


72 1 
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Tissue Name 


Rd. Eiq).(%) 
Ag2261, Ron 
150811744 


Rel. ETp.(%) 
Ag2261,Run 
152887693 


Tissue Name 


Rel. Exp.(%) 
Ag:2261, Run 
150811744 


ReLExp.(%) 
Ag2261,Rim 
152887693 


Normal Colon 


19.1 


19.8 


Kidney Margin 
8120608 


2.4 


0.0 


CC Well to Mod 
Difr(OD03866) 


0.0 


5.8 


Kidney Cancer 
8120613 


14.6 


7.3 


CC Margin 
(OD03866) 






Kidney Margin 
8120^14 




1 C 
1.^ 


CCGr.2 

rectosigmoid 

(OD03868) 


3.8 


1.4 


Kidney Cancer 
9010320 


0.0 


0.0 


CC Margin 
(OD03868) 


2.6 


5.1 


Kidney Margin 
9010321 


0.0 


0.0 


CCModDiff 
(ODO3920) 


6.0 


2.9 


Normal Uterus 


9.7 


2.8 


CC Margin 
(ODO3920) 


23.8 


6.4 


Uterine Canc^ 
064011 


85.9 


41.5 


CC Gr.2 ascend 
colon (OD03921) 


9.3 

• a.1 i 


2.2 


Normal Thyroid 


15.2 


7.3 


CC Margin 
(OD03921) 


lO.o 


1 1 T 
11./ 


inyroia cancer 


A A 
0.0 


3.0 


CCfixMH Partial 

Hepatectomy 

(ODO4309)Mets 


2.4 


0.0 i 


inyroici cancer 
A302152 


1.9 


1.2 


Liver Margin 
(ODO4309) 


2.6 


0.0 


Thyroid Margin 
A302153 


2.6 


2.8 


Colon mats to lung 
(OD04451-01) 


7.9 


4.5 


Normal Breast 


16.2 


2.7 


Lung Margin 
(qD0445lJ02) 


11.3 


12.9 


Breast Cancer ; 


78.5 


29.7 


Normal Prostate 
6546-1 






Breast Cancer 
(OD0459q^l}^ 


37.0 


23.8 


(OD04410) 


17.8 


7.3 


Breast Cancer 
Mets 

(OD04590-03) 


100.0 


24.5 


Prostate Margin 
(OD04410) 


10.7 


7.4 


Breast Cancer 
Metastasis 


94.0 


45.4 


Prostate Cancer 
(OD04720-01) 


4.7 


4.4 


Breast Cancer 


25.7 


24.8 


Prostate Mai^gin 
(OD04720-02) 


13.9 


5.6 


Breast Cancer 


23.2 


7.1 






14.3 


Breast Cancer 
9100266 


33.0 


7.5 


Lung Met to 

Muscle 

(OD04286) 


1.0 


0.0 


Breast Margin 
9100265 


7.6 


7.6 


Muscle Margin 
(OD04286) 


31.0 


38.2 


Breast Cancer 
A209073 


13.9 


0.9 
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Lung Malignant 

Cancer 

(OD03126) 


81.8 


100.0 


Breast Margin 
A2090734 


2.5 


0.0 


Lung Margin 
(OD03126) 


35.8 


18.2 


Nonnai Liver 


0.0 


0.0 


Lung Cancer 
(OD04404) 


57.0 


39.5 


Liver Cancer 


0.0 


0.0 


Lung Margin 
(OD04404) 


9.4 


11.8 


Liver Cancer 
1025 


4.8 


1.7 


Lung Cancer 
(OD04565) 


37.1 


42.0 


Liver Cancer 
1026 


7.1 


0.0 


Lung Margin 
(OD04565) 


22.7 


9.3 


Liver Cancer 
6004.T 


4.8 


0.0 


Lung Cancer 
(OD04237-01) 


5.3 


6.4 


Liver Tissue 
6004^N 


4.4 


1.8 


Lung Margin 
(OD04237-02) 


78.5 


32.8 


Liver Cancer 
6005-T 


0.0 


6.0 


Ocular Mel Met to 
Liver (OD043 10) 


0.0 


0.0 


Liver Tissue 
6005-N 


0.0 


1.8 


Liver Margin 
(ODO4310) 


2.4 


0.0 


Nonnai Bladder 


2.4 


3.0 


Melanoma 
Metastasis 


13.0 


0.0 


Bladder Cancer 


8.5 


4.9 


Lxmg Margin 
(OD04321) 


96.6 


50.0 


Bladder Cancer 


17.0 


11.8 


Normal Kidney 


0.0 


0.0 


Bladder Cancer 
(OD04718-01) 


10.0 


5.7 


Kidney Ca, 
Nuclear grade 2 
(OD04338) 


0.0 


0.0 


Adjacent 
(OD04718-03) 


19.3 


27.5 


Kidney Margin 
(OD04338) 


4.0 


4.6 


Normal Ovary 


13.6 


12.4 


Kidney Ca 
Nuclear grade 1/2 
(OD04339) 


0.0 


3.3 


Ovarian Cancer 


37.9 


2.1 


Kidney Margin 
(OD04339) 


18.7 


0.0 


Ovarian Cancer . 
(Op04768^7) 


18.4 


3.7 


Kidney Ca, Clear 
cell type 
(OD04340) 


8.8 


11.7 


Ovary Margin 
(OD04768-08) 


28.3 


12.2 


Kidney Margin 
(OD04340) 


0.0 


2.0 

j 


Normal 
Stomach 


48.3 


17.3 


Kidney Ca, 
Nuclear grade 3 
(OD04348) 


3.5 


4.0 


Crastric Cancer 
9060358 


0.0 


0.0 


Kidney Margin 
(OD04348) 


2,0 


1.7 


^^argin 
9060359 


9.9 


3.0 


Kidney Cancer 
(OD04622-01) 


9.3 


0.0 


Gastric Cancer 
9060395 


20.7 


10.4 
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BCidney Margin 
(OD04622-03) 


0.0 


6.3 


Stomach 

Margin 

9Q60394 


10.0 


12.2 


Kidney Cancer 
(OD04450-01) 


0.0 


0.0 


Gastric Cancer 
9060397 


8.7 


1.5 


Kidney Margin 
(OD0445(W)3) 


0.0 


0.0 


Stomach 

Margin 

9060396 


7.5 


6.2 


Kidney Cancer 
8120607 


0.0 


0.7 


Gastric Cancer 
064005 


10.7 


4.8 



Table 63. Panel 4D 



Tissue Name 


ReLExp.(%) 
Ag2261,Run 
152887762 


Tissue Name 


Rel.Exp.(%) 
Ag2261,Run 
152887762 


Secondary Thl act 


0.0 


HUVEC EL-lbeta 


0.0 


Secondary Th2 act 


0.0 


HUVEC IFN gamma 


3.7 


beconaaiy irl act 


U.U 


HUVEC TNF alpha+ DFN 
gamma 


U.U 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + 


4.3 


Secondary Th2 rest 


0.0 


HUVEC EL-U 


4.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC none 


7.2 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.0 


Microvascular Dermal EC 

none 


8.4 


Primary Trl act 


0.0 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium 
TNFalpha + ILlbeta 


0.0 


Primary Th2 rest 


0.0 


Small airway epithelium 
none 


5.9 


Primary Trl rest 


0.0 


Small airwav eDitheHum 
TNFalpha + IL-lbeta 


24.3 


CD45IIACD4 
lyn^hocyte act 


0.0 


Coronary artery SMC rest 


0.0 


CD45ROaM 
lymphocyte act 


0.0 


Coronery artery SMC 
TNFalpha + IL-lbeta 


0.0 


CDS lymphocyte act 


0.0 


Astrocytes rest 


3.3 


Secondary CDS 
lymphocyte rest 


0.0 


Astrocytes TNFalpha + IL- 
lbeta 


0.0 


Secondary CDS 
lymphocyte act 


1.6 


KU-812 CBasophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


KU-812 (Basophil) 
PMA/ionomycin 


0.0 


2ryThl/rh2/rrl anti- 
CD95CH11 


0.0 


CCDl 106 (KeratinocytBs) 
none 


47.3 


LAK cells rest 


3.5 


CCDl 106 CtCeratinocytes) 
TNFalpha + IL-lbeta 


9.0 
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LAKceUsE.-2 


0.0 


Liver cinfaosis 


32.8 


LAK cells n -9+TL-l 9 


u.u 


Lupus kidney 


A A 
0.0 


LAK celk TT^9+TFM 
gamma 


0.0 


NCI-H292none 


3.8 


l^XvJCV. UC^lla -LL-r-^Zt • JJLf- JL O 


u.u 




O A 

8.0 


LAK cells 
PMA/ionomycin 


26.1 


NCI-H292IL-9 


0.0 


NK Cells IL-2rest 


0.0 


NCI-H292 IL-13 


13 8 


TwoWayMLR3day 


0.0 


NCI.H292IFN gamma 


16.2 


Two Wflv A>fT "R ^ Avk\r 


u.u 


ttrAbC none 


6.7 


Two Way MLR 7 day 


0.0 


rirAbC INr alpna + iL-1 
beta 


0.0 




u.u 


Lung fibroblast none 


7.6 


PBMCPWM 


0.0 


1/Ung iiDroblast TMr alpha + 
EL-l beta 


3.1 


PBMCPHA-L 


0.0 


Lung fibroblast IL-4 


4.3 




A A 
U.U 


JLrUng tibroDiast iL-y 


12.7 


Ramos rR c^ll^ 
ionomycin 


0.0 


Lung fibroblast E.-13 


6.8 


■tJ ijriiipilUVjf ICo X WJLVA 


A A 
U.U 


Limg iibroDlast IFN gamma 


30.4 


B lyiqphocytes CD40L 
andn -4 

CUV! JJUi#^T 


3.1 


Dermal fibroblast CCD1070 

••Ant- 
rest 


0.0 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast 0X3)1070 
irit aipixa 


5.2 


EOL-1 dbcAMP 

PA/f A /i nn nm vf*iTi 


3.5 


Dermal fibroblast CCD107O ; 

TT 1 V^a4-^ 


0.0 


Dendritic cells none 


0.0 


L/ermal nbroblast IFN 
gamma 


28.5 


DenHritic relTc T 


A A 
U.U 


Dermal ntiroDlast IL-4 


42.9 , 


TlenHritip r**»llc sitifi.. 


0.0 


IBDColitis2 


2.2 


Monocytes rest 


0.0 


IBD Crobn*s 




Monocytes LPS 


0.0 


Colon 


inn A 

JIUV«U 


Macrophages rest 


0.0 


Luno* 




Macrophages LPS 


0.0 


Thymus 


0.0 


HUVECnone 


0.0 


BCidney 


4.0 


HUVEC starved 


17.4 







Panel 1.3D Summary: Ag2261 The 88091010_EXT gene is expressed at moderate 
levels in a nmnber of metabolic tissues, with highest overall expression seen in fetal skeletal 
muscle (CTs=30,4-31.8). The higher levels of expression in fetal skeletal muscle when 
5 compared to adult skeletal muscle suggest that the protein product encoded by the 

88091010_EXT gene may be usefiil in treating muscular dystrophy, Lesch-Nyhan syndrome, 
myasthenia gravis and other conditions that result in weak or dystrophic muscle. This gene is 
also expressed in adipose, thyroid and heart. Since biologic cross-talk between adipose and 
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thyroid is a component of some fonns of obesity, this gene product may be a protein 
therapeutic for the treatment of metabolic disease, including obesity and Type 2 diabetes. 

Panel 2D Sunmiary : Ag2261 The expression of this gene was assessed in two 
independent runs on panel 2D. This gene is consistently expressed in samples of breast cancer, 
5 uterine cancer and lung cancer when compared to their respective normal adjacent tissue 
controls. Thus, the expression of this gene could be used to distinguish breast cancer, lung 
cancer or uterine cancer from their normal tissues. Moreover, therapeutic modulation of this 
gene, througjh fhe use of small molecule drags, antibodies or protein thersqpeutics might be of 
use in the treatment of breast, lung or uterine cancer. 

10 Panel 4D Summary: Ag 2261 : This transcript is expressed at a low, but significant 

level in colon (CT 33.5). Low levels of expression of this transcript are also found in the lung, 
keratinocytes and dermal fibroblast. Thus, this transcript could be used as a marker for thymic, 
lung and skin tissues. The putative Wnt -14 encoded by this transcript may play an unportant 
role in the normal homeostasis of fhese tissues. Therefore, therapeutics designed with the 

1 5 protein encoded for by this transcript could be important for maintaining or restoring normal 
function to these organs during inflammation. 

NOV9 

Expression of NOV9 was assessed using the primer-probe set Ag2303, described in 
20 Table 64. Results of the RTQ-PCR runs are shown in Tables 65 and 66. 

Table 64. Probe Name Ag2303 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 • -CATTGAGAGCGATAAGTTCACA-3 ' 


22 


510 


181 


Probe 


TET-5 ' -AGAATGTGGAGCTCAACATCCACCTG- 
3'-TPiMBA 


26 


548 


182 


Reverse 


5 ' -GATGCACGCTGAAGTCATTC-3 ' 


20 


579 


183 



Table 65. Panel 1.3D 



Tissue Name 


ReLExp.(%) 
Ag2303, Run 
167985232 


Tissue Name 


ReL Exp.(%) 
Ag2303, Run 
167985232 


Liver adenocarcinoma 


19.1 


Kidney (fetal) 


25.5 


Pancreas 


5.1 


Renal ca. 786-^ 


7.4 


Pancreatic ca. CAPAN 2 


20.0 


Renal ca. A498 


6.8 


Adrenal gland 


2.7 


Renal ca. RXF 393 


15.5 
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Thvroid 




Renal ra APWbJ 


39 


Salivarv o'land 


72 


Renal ca. TTO-^1 


63 


Pituitarv dand 


5 0 


Renal ca TUr-lO 

XVwXXOX WO. X 1^ X \/ 


164 


Brain (fetal") 


31.9 


Liver 


6.1 


Brain f whole) 


58.2 


Liver ( fetaH 


67 


Brain f amvsdala^ 


33.9 


Liver ca. Hienatohlast^ TTenrT2 


11 7 


Brain ( cerebellum^ 


55 5 


T Jin or 


14 7 


Brain (hippocampus) 


23.3 


Lung (fetal) 


11.0 


Brain (substantia nigra) 


15.3 


Lung ca. (small cell) LX-1 


36.6 


Brain (thalamus) 


21.9 


Lung ca. (small cell) NCI- 
H69 


15.0 


Cerebral Cortex 


80.1 


Lung ca. (s.cell var.) SHP-77 


60.7 


Spinal cord 


8.4 


Lung ca. (large cell)NCl- 
H460 


5.4 


giio/astro UoZ-mcj 


12.0 


Lung ca (non-sm. cell) A549 


14.3 


glio/astroU-118-MG 


10.8 


Lung ca. (non-s.cell) NCI- 

H23 


37.4 


astrocytoma SW1783 


15 5 


Tjinff ra rnnn-^ nell^ 


14 5 


neuro*- met SK-N-AS 


7 0 




H 6 


astrocytoma SF-539 


9 9 




16 9 


astrocytoma SNB-75 


15 9 


Lunff ca ^^miam NPT-HSQ6 




glioma SNB-19 


8.7 


Mammary gland 


17.6 


giioma uzD i 


20.7 


Breast ca.* Q)l.eQ MCF-7 


17.1 


gUomaSF-295 


7,9 


Breast ca.* (pl.ef) MDA-MB- 
2^1 


6.7 


Heart (Fetal) 


46 0 


pTpaQt ca * /nl \ T^ITTI 

OlCoot Uct. Cly L*T 1 U 


90 7 


Heart 


9 8 


Rma«:t on RT-S40 




Skeletal muscle fFetal^ 


30 6 


Rrpaut ca MDA-N 
xjivdoi va. XYU^.rk 1^ 




Skeletal muscle 


26 6 


Ovarv 


7 0 


Bone marrow 


29 5 


Ovarian ra OVr'AR-'^ 


1 J.J 


ThjOTius 


32 3 


Ovarian ra OVPAR-il 




Spleen 


26 4 


Ovarian ra OVPAR-^ 




Lymph node 


26.2 


Ovarian ca.OVCAR-8 


3.9 


v^oioreciai 


11.0 


Ovanan ca. IGROV-1 


6.2 


Stomach 


7.9 


Ovanan ca. (ascites) SK-OV- 

3 


47.0 


Small intestine 


5.6 


Uterus 


5.0 


colon ca. oW4oU 


15.6 


Placenta 


3.2 


LxOion ca, o wozu (o W4oU 
met) 


100.0 


Prostate 


8.0 


Colon ca, Hr29 


19.5 


Prostate ca.* (bone met) PC-3 


21.5 


Colon ca.HCT-1 16 


16.6 


Testis 


5.0 


Colon ca. CaCo-2 


21.9 j 


Melanoma Hs688(A).T 


4.3 
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CXJWeUtoModDifif 
(OD03866) 


13.1 


Melanoma* (met) 
Hs688(B).T 


i.o 


Colon ca.HCC-2998 


33.9 


Melanoma UACC-62 


7.0 


Gastric ca. Oiver met) NCI-N87 


18.8 


Melanoma M14 


5.0 


Bladder 


7.2 


Melanoma LOX IMVI 


13.3 


Trachea 


4.0 


Melanoma* (met) SK-MEL-5 


7.8 


Kidney 


7.6 


Adipose 


13.8 



Table 66. Panel 4D 



Tissue Name 


ReL ExD 
Ag2303,Run 
151630338 


Tissue Name 


Rel. Exp.(%) 
Ag2303, Run 
151630338 


Secondary Thl act 


69.7 


HUVEC IL-lbeta 


2.8 


SenotiHarv TTi2 act 


51.4 


HUVEC IFN gamma 


15.7 


Secondary Trl act 


66.0 


HUVEC TNF alplia+ IFN 


7.2 


Secondarv Th 1 rest 


24.5 


HUVEC TNF alpha + IL4 


7.2 


Secondary Th2 rest 


28.9 


HUVECIL-n 


5.9 


becondary f rl rest 




Lrung Microvascular none 


O.o 


Primary Thl act 


53.2 


LfUng JViicrovascmar lii^ 
TNFalpha + IL-lbeta 


5.4 


Primary Th2 act 


44.4 


Microvascular uermai x2»v^ 
none 


10.1 


Primary Trl act 


66.0 


Microsvasular Dermal EC 
TNFalnha + IL-lbeta 


6.7 


Primary Thl rest 


89.5 


Bronchial enithelium 
TNFalpha + ILlbeta 


7.2 


Primarv Th2 rest 


66.0 


Small airwav eoithelium none 


4.1 


Primary Trl rest 


46.7 


Small airway epithelium 
TNFaloha + BL-lbeta 


20.4 


CD45RA CD4 lymphocyte act 


36.3 


Coronery artery SMC rest 


7.7 


CD45RO CD4 lymphocyte act 


55.5 


L^oronery artery oMU 
TNFaloha + IL-lbeta 


6.1 


CDS lymphocyte act 


56.3 


Astrocytes rest 


4.4 


Secondary C358 lymphocyte rest 


47.6 


Astrocytes TNFalpha + IL- 
lbeta 


3.0 


Secondary CDS lymphocyte act 


48.0 


KU-812 OBasophil) rest 


17.3 


CD4 lymphocyte none 


15.2 


KU-812 (BasophU) 
PMA/ionomycin 


31.2 


2ryThl/Th2yTrl anti-CD95 
CHll 


41.2 


CCD1106 (Keratinocytes) 
none 


11.8 


LAK cells rest 


34.4 


CCD1106 (Keratinocytes) 
TNFalpha + IL-lbeta 


9.9 


LAK cells IL-2 


69.3 


Liver cirrhosis 


2.0 


LAK cells IL-2+IL-12 


55.9 


Lupus kidney 


2.1 
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LAK cells IL-2+1JPN gamma 


63,3 


NCI-H292 none 


21.0 


TAT/" TT L TT 10 
J-fAlV cells ILrZ-r iLrlo 


57.0 


NCI-H292 IL-4 


33.2 


L/AK cells PMA/ionomycm 


9.6 


NCI-H292 IL-9 


33.2 


INK Cells lL-2 rest 


47.6 


NCI-K292 IL-13 


20.9 


1 WO Way MLR 3 day 


38.7 


NCI-H292 IFN gamma 


25.0 


Two Way MLR 5 day 


39.5 


HPAEC none 


8.2 


Two Way MLR 7 day 


42.0 


HPAEC TNF alpha + IL-1 
beta 


8.6 


PBMCrest 


2L5 


Lung fibroblast none 


5.9 


PBMCPWM 


100.0 


Lung fibroblast TNF alpha + 
IL-1 beta 


6.4 


PBMC PHA~L 


73.7 


Lung fibroblast IL-4 


12.2 


Ramos (B cell) none 


54.3 


Lung fibroblast IL-9 


9.9 


Ramos (B cell) ionomycin 


78.5 1 


Lung fibroblast IL-13 


9.6 


B lymphocytes PWM 


90.1 


Lung fibroblast IFN gamma 


11.6 


B lymphocytes CD40L and IL-4 


53.6 


Dermal fibroblast CCD1070 
rest 


12.5 


EOL-1 dbcAMP 


57.4 


Dermal fibroblast CCD1070 
TNF alpha 


67.8 


EOL-1 dbcAMP 
PMA/ionomycin 


18.8 


Dermal fibroblast CCD1070 
n^l beta 


9.7 


jjenontic cells none 


22.1 


Dermal jBbroblast IFN gamma 


5.5 


Lieojontic ceils i^Pb 


15.9 


Dermal fibroblast IL-4 


7.4 


uenontic ceils anti-CD4u 


22,2 


IBD Colitis 2 


2.0 


Monocytes rest 


45.4 


IBD Crohn's 


1.4 


JMonocytes lpo 


17.3 


Colon 


20.4 


JVLacropAages rest 


36,1 


Lung 


14.0 


ivLacroptiages Uro 


18.0 


Thymus 


10.6 


HUVEC none 


1*^ 7 


Ajcmey 


31.6 


HUVEC starved 


19.8 







Panel 1.3D Summary: Ag2303 

N0V9 is widely expressed across the panel, with highest expression in a colon cancer 
ceU line SW620 (CT=26.4), Of note is the difference in expression between the related colon 
5 cancer ceU lines SW620 and SW480. SW480 rq)resents the primary lesion fiom a patient with 
colon cancer, while SW620 represents a metastasis fix>m the same patient. The difference in 
expression of this gene between the SW620 and SW480 ceU lines indicates that it could be 
used to distingush these cells, or others like them. Moreover, therapeutic modulation of 
NOV9, through the use of small molecule drugs, antibodies or protein therapeutics, may be 
10 effective in die treatment of metastatic colon cancer. 
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Among tissues with metabolic fimction, N0V9 is moderately expressed in the 
pancreas, adrenal, thyroid, pituitary, adipose, adult and fetal heart, and adult and fetal liver- 
This expression profile suggests that the N0V9 product may be an important small molecule 
target for the treatment of metabolic disease in any or all of these tissues, including obesity 
5 and diabetes. 

N0V9, which encodes a beta-adrenergic receptor kinase, also shows high expression in 
all regions of the brain examined, especially in the cerebral cortex (CT=26.7) The beta 
adrenergic receptors have been shown to play a role in memory formation and in clinical 
depression. Since many current anti-depressants produce undesired side effects as a result of 
10 non-specific binding (to otiier receptors), this gene is therefore an excellent small molecule 
target for the treatment of clinical depression without side effects. Furthermore, the role of 
beta adrenergic receptors in memory consolidation suggests that the N0V9 gme product 
would also be useful as a small molecule target for the treatment of Alzheimer^ s disease, 
vascular dementia, or any memory loss disorder. 

15 References: 

1 . Feighner JP. Mechanism of action of antidepressant medications. J Clin Psychiatry 
1999;60 Suppl 4:4-11; discussion 12-3 

The psychopharmacology of depression is a field that has evolved rapidly in just under 
5 decades. Early antidepressant medications-tricyclic antidepressants (TCAs) and monoamine 

20 oxidase inhibitors (MAOIs)-were discovered through astute clinical observations. These first- 
generation medications were effective because fhey enhanced serotonergic or noradrenergic 
mechanisms or both. Unfortunately, tiie TCAs also blocked histaminic, cholinergic, and 
alphal-adrenergic receptor sites, and this action brought about unwanted side effects such as 
weight gain, diy mouth, constipation, drowsiness, and dizziness. MAOIs can interact with 

25 tyramine to cause potentially lethal hypertension and present potentially dangerous 

interactions with a number of medications and over-the-counter dmgs. The newest generation 
of antidepressants, including the single-receptor selective serotonin reuptake inhibitors 
(SSRIs) and multiple-receptor antidepressants venlafaxine, mirtazapine, bupropion, trazodone, 
and nefazodone, target one or more specific brain rec^tor sites without, in most cases, 

30 activating unwanted sites such as histamine and acetylcholine. This paper discusses the new 
antidepressants, particularly with regard to mechanism of action, and looks at future 
developments in the treatment of depression. 
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2. Ferry B, McGaugh JL. Role of amygdala norepinq>hrine in mediating stress 
hormone regulation of memory storage. Acta Pharmacol Sin 2000 Jun;21(6):481-93 

There is extensive evidence indicating that the noradrenergic system of the amygdala, 
particularly the basolateral nucleus of the amygdala (BLA), is involved in memory 
consolidation. This article reviews the central hypothesis that stress hormones released during 
emotionally arousing experiences activate noradrenergic mechanisms m the BLA, resulting in 
enhanced memory for those events. Findings from experiments using rats have shown that the 
memory-modulatory effects of the adrenocortical stress hormones epinephrine and 
glucocorticoids involve activation of beta-adrenoceptors in the BLA. In addition, both 
behavioral and microdialysis studies have shown that the noradrenergic system of the BLA 
also mediates the influences of other neuromodulatory systems such as opioid peptidergic and 
GABAergic systems on memoiy storage. Other findings indicate that this stress hormone- 
induced activation of noradrenergic mechanisms in the BLA regulates memory storage in 
other brain regions. 

Panel 4D Summary: Ag2303 

N0V9, a beta-adrenergic receptor kinase homolog, is highly e3q)ressed (CTs 26-29) in 
a wide range of cells that play a significance role in the immune response. Highest expression 
of this gene is found in activated B and T cells. Therefore, inhibition of the function of the 
protein encoded by N0V9 with a small molecule drug may block the functions of B cells or T 
cells and could be beneficial in the treatment of patients suffering from autoimmune and 
infl a mm atory diseases such as asthma, allergies, inflanunatory bowel disease, lupus 
erythematosus, or rheumatoid arthritis. 

NOVIO 

Expression of NOVIO was assessed using the primer-probe set Ag23 11, described in 
Table 67. Results of the RTQ-PCR runs are shown in Tables 68, 69, 70 and 71. 

Table 67- Probe Name Ag2311 



Primers 


Sequences 


Length 


Start 
Position 


SEQD) 
NO: 


Forward 


5 • -CTCTGGGGACTCCTAATTTCTG-3 ' 


22 


2913 


184 


Probe 


TET-5'- 

CCCAGCCTiWVGCAGGGATCAGTCTT-3 ' - 
TAMRA 


26 


2939 


185 


Reverse 


5 • -TCCAAGGATTTATTCCACAAGA-3 ' 


22 


2966 


186 
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Table 68. CNS_nearodegeneration_vl.O 



Tissue Name 


ReL £xp.(%) 
AgZ311, Kun 
208253895 


Tissue Name 


ReL Exp.(%) 
Ag^Jii) Kun 
208253895 


AD 1 HiDDO 


33.4 


Control fPath^ 3 Temnoral Ctx 


13.4 


AD 2 Hiono 


46 3 


Control rPath'i 4 Temnoral Ctx 


44.8 


AD 3 Hinno 


12 9 


AD 1 Occinital Ctx 


36.1 


AD 4 HioDO 


15.4 


AD 2 Occinital Ctx rMissine") 

XXXi^ ^ V^\/W1LJI,LUX V^wV 1 XTXX»J«JlXXg^ / 


0.0 


AD 5 Hiooo 


87.7 


AD 3 Occinital Ctx 


10.5 


AD fi Hintio 


41.2 


AD 4 Occinital Ctx 


23.2 


Clontrol 2 TTitiTio 


344 


AD 5 Occinital Ctx 


40.1 


dnntrol 4 Hinno 


29 7 


AD 5 Occinital Ctx 


28 3 

x#u../ 


Control fPath'k 3 Hinno 


13 0 

x*/*\/ 


Control 1 Occinital Ctx 


8 8 


AD 1 Temnoral Ptv 


39 2 


Control 2 Occinital Ctx 


57 4 


AD 2 Temnoral Ctv 


46 7 


Control 3 Orcinital Ctx 


32 3 


AD 3 Temnoral f!tx 


12 2 


Control 4 Occinital Ctx 


13 6 


AD 4 Temnoral Ctx 

1 1^ T X wXUUWX MX Vy WV 


42 9 

Tat. 7 


Control rPath^ I Occinital Ctx 


67 4 


AD 5 Inf Temnoral Ctx 


100 0 


Control rPath'i 2 Occinital Ctx 


26 8 


AD 5 SuD Temnoral Ctx 


57 8 


Control fPath'i 3 Occinital Ctx 


12 5 

AX«a«/ 


AD 6 Inf Temooral Ctx 

XJL^ \J Jill 1 1 X \/XUL/V/XCU Vyb/V 


48 3 


Control (Path'k 4 Occinital Ctx 


36 6 


AD 6 SuD Temporal Ctx 


42 6 


Control 1 Parietal Ctx 


14 1 


Control 1 Temnoral Ctx 


15 7 


Control 2 Parietal Ctx 

V Ji X# X OXxvlXU. v>WV 


71 7 


Control 2 Temnoral Ctx 


37 4 


Control 3 Parietal Ctx 


29 1 


Control 3 Temporal Ctx 


25.5 


Control (Path) 1 Parietal Ctx 


39.5 


Control 3 Temporal Ctx 


23.5 


Control (Path) 2 Parietal Ctx 


31.2 


Control (Path) 1 Temporal Ctx 


59.5 


Control (Path) 3 Parietal Ctx 


11.6 


Control (Path) 2 Temporal Ctx 


35.8 


Control (Path) 4 Parietal Ctx 


58,2 



Table 69. Panel 1.3D 



Tissue Name 


ReLExp.(%) 
Ag2311,Run 
165627680 


Tissue Name 


ReLExp.(%) 
Ag2311,Run 
165627680 


Liver adoiocaicinoma 


1.7 


Kidney (fetal) 


6.7 


Pancreas 


10.5 


Renal ca. 786-0 


1.3 


Pancreatic ca. CAPAN 2 


5.4 


Renal ca.A498 


6.5 


Adr^ial gland 


22.2 


Renal ca. RXF 393 


3.3 


Thyroid 


21.5 


Renal ca.ACHN 


0.9 


Salivary gland 


10.6 


Renal ca.UO-31 


1.1 


Pituitary gland 


24.7 


Renal ca. TK-10 


1.3 


Brain (fetal) 


15.0 


Liver 


7.5 


Brain (whole) 


23.7 


Liver (fetal) 


10.8 


Brain (amygdala) 


24.7 


Liver ca. (hepatoblast) Hq)G2 


2.0 


Brain (cerebellum) 


24.5 


Lung 


27.5 
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Brain (hippocanq)us) 


35.1 


Limg (fetal) 


7.5 


Brain (substantia nigra) 


100.0 


xuujj.^ WfU, ^011 mil x^VHJ 


^.o 


Bram (thalamus) 


27.7 


xuusxg \j<im \ouMasl OCJi 1 IN V^X" 

H69 


0,0 


Cerebral Cortex 


99 


j^uu^ \/cu ^o.i/wU Vcir. J OXXt " / / 




Spinal cord 


32.5 


H460 


19.1 


glio/astro U87-MG 


42 






glio/astro U- 1 1 8-MG 


9.2 


T.lTnO" P5i fnnti^c nt^M\ XTI^T- 

H23 


5.1 


astrocytoma SW1783 


3.7 


Lung ca. (non-s.cell) HOP-62 


3.5 


neuro*; met SK-N-AS 


12.2 


Lung ca. (non-s.cl) NCI-H522 


I A 


astrocytoma SF-539 


4.1 


Lung ca. (squam.) SW 900 


1,9 


jastrocytoma SNB-75 


3.7 


Lung ca. (squam.) NCI-H596 


0.3 


jglioma SMB-19 


5.8 jMammary gland 


18.0 


glioma U251 


28.9 ]Breast ca.* (pl.ef) MCF-7 


o.l 


ghoma SF-295 


. - Breast ca.* (plef) MDA-MB- 
1231 


3.8 


Heart (Fetal) 


5.4 iBreast ca.* (pi. ef) T47D 


63 


Heart 


12.3 |Breastca.BT-549 


1.0 


Skeletal muscle (Fetal) 


4.6 jBreast ca. MDA-N 


2.1 


Skeletal muscle 


22.8 jovary 


20 


Bone marrow 


15.1 ]0varianca,0VCAR-3 


43 


Thymus 


17.9 iovarianca.OVCAR-4 j 


1 8 


Spleen 


21.9 jOvarianca.OVCAR-5 


9 8 


Lymph node 


27.7 JOvarianca.OVCAR-8 


1.0 


Colorectal 


3.0 jovarian ca. IGROV-1 


0.8 


stomach 


12.9 


Ovarian ca (ascites) SK-OV- 
3 


2.8 


jSmall intestine 


66.4 


Uterus 


29.3 


jcolon ca. SW480 


2.4 


Placenta 


8.2 


Colon ca.* SW620 (SW480 
jmet) 


4.1 


Prostate 


28.7 


jColqn ca. HT29 


2.4 ] 


Prostate ca.* (bone met) PC-3 


1 7 


|Colon ca. HCT-116 


2.7 


restis 


38.7 


{Colon ca. CaCo-2 


3.0 |MelanomaHs688(A).T 


1.3 


ICCWeUtoModDifif 
|(OD03866) 


5 o Melanoma* (met) 
|Hs688(B).T 


2.0 


JColon ca. HCC-2998 


3.5 |MelanomaUACC-62 




jGastric ca. (liver met) NCI-N87 


13.8 )MelanomaM14 


11 0 

1 l.vr 


jBIadder 


4.5 iMelanoma LOX IMVI 


0.2 


jTrachea 


13. 1 iMelanoma* (met) SK-MEI^5 


2.9 


lEIidney 


14.7 jAdipose j 97 
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Tissue Name 


n*.! i?„^ io/\ 

Rel. £xp*(%) 
Ag2311,Run 
174370590 


Tissue Name 


ReL lLXp.(7o) 
Ag2311,Run 
174370590 


Noimal Colon 


9.4 


Kidney Margin (OD04348) 


100.0 


Colon cancer (OD06064) 


1.2 


Kidney malignant cancer 
(OD06204B'i 


9.3 


Colon Margin (OD06064) 


0.6 


fCidnev nnrmfll adincent tisssue 

X^iXlX&XWJr XAV/XXXXCiX CmXICXwwXM UOOUw 

(OD06204E) 


17.6 


Colon cancer (OD06159) 


1.5 


Kidney Cancer (OD04450-01) 


41.2 


Colon Margin (OD06159) 


• 5.5 


Kidney Margin (OD04450-03) 


14.9 


Colon cancer TODOfi^QT-Od^ 


1 1 

x . 1 


KiHnev Cnnrpr 8 1 2061 3 




Colon Margin ^OD0fi207-fl151 


Q 6 


JnJLujjiwjr xVJ.ai^ixx oiXiV/VrJl'T 




CC Gr.2 ascend colon 
fOD0392n 


9.8 


Kidney Cancer 9010320 


6.7 


CC Marsin COD0392n 


3 6 


Kiflnev Maroin 901 039 1 

X^JvXiXV y IVXCU r^P ' ' .Xw X \J^£^ X 


5 4 


Colon cancer metastasis 


5.5 


Kidney Cancer 8120607 


6.3 


Lime Marmn fOD06104'> 


1 2 

X 


Kidnev Marein 81 20608 

xvAmiwjf xvxaL^xxx ox^vwo 




Colon mets to Imie rOD0445 1- 
01) 


22.2 


Normal Uteras 


17.6 


Lung Margin (OD04451-02) 


12.0 


Uterine Cancer 06401 1 


11.2 


Normal Prostate 


6.2 


Normal Thyroid 


3.3 


Prostate Cancer (OD04410) 


4.3 


Thyroid Cancer 


11.1 


Prostate Margin (OD04410) 


9.6 j 


Thyroid Cancer A302152 


33.4 


Normal Ovary 


17.3 


Thyroid Margin A302153 


9.7 


Ovarian cancer (OD06283-03) 


6.7 


Normal Breast 


28.7 


Ovarian Margin (OD06283-07) 


8.8 


Breast Cancer 


9.7 


Ovarian Cancer 


107 


XJlwdOi V/cllXvwX 


IX 0 


Ovarian cancer fODOdMS'i 


4 2 






Ovarian Margin (OD06145) 


29.5 


X<9Xw€lOb V/AXiV/^X XvXwLd 

(OD04590-03) 


12.2 


Ovarian cancer (OD06455-03) 


7.9 


Breast Cancer Metastasis 


25.5 


Ovarian Marein fOD06455-07i 


24 


X-^XV/CiOv VxCIXXw^X 




Normal Lung 


26 2 


Rrea55t Cancer 91 0096^1 




Invasive poor diff. lung adeno 
rODO4945-01 


8.3 


Breast Margin 9100265 


1.6 


Lune Marein fODO4945-03'i 


6 0 


l^lwaOi V^cUXwwl £\JU\jy\j I D 


9 1 


Lung Malignant Canco: 
fOD03126) 


16.0 


Breast Margin A2090734 


26.6 


Lung Margin (OD03126) 


5.5 


Breast cancer (OD06083) 


25.0 


Lung Cancer (OD05014A) 


7.0 


Breast cancer node metastasis 
(OD06083) 


27.5 


Lung Margin (OD05014B) 


7.3 


Normal Liver 


23.7 
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Lung cancer (OD06081) 


20.4 


Liver Cancer 1026 


2.7 


Lung Margin (OD06081) 


12.3 


Liver Cancer 1025 


29.5 


Lung Cancer (OD04237-01) 


9,5 


Liver Cancer 6004-T 


24.0 


Lung Margin (OD04237-02) 


18.4 


Liver Tissue 6004-N 


23.2 


Ocular Mel Met to Liver 
(ODO4310) 


14.1 


Liver Cancer 60nS-T 


0 n 


Liver Margbi (ODO4310) 


15.0 


Liver Tissue 6005-N 


51.1 


Melanoma Metastasis 


12.5 


Liver Cancer 


31.4 


Lung Margin (OD04321) 


4.4 


Normal Bladder 


13.5 


Normal Kidney 


20.4 


Bladder Cancer 


6.4 


Kidney Ca, Nuclear grade 2 
(OD04338) 


63.3 


Bladder f^anrpr 




Kidney Margin (OD04338) 


11.5 


Normal Stomach 


48.6 


Kidney Ca Nuclear grade 1/2 
(OD04339) 


46-3 


Gastric Cancer Q0fi0'^Q7 




Kidney Margin (OD04339) 


17.4 


Stomach Margin 9060396 


4.0 


Kidney Ca, Clear cell 

(OD04340) 


24.8 


Gastric Cancer QOfiO'^Q^ 

>>jt4oux\/ >./cmvwA ^yjKJyjJZ^^ 




Kidney Margin (OD04340) 


17.0 


Stomach Margin 9060394 


9.1 


Kidney Ca, Nuclear grade 3 
(OD04348) 


3.1 


Gastric Cancer 064005 


7.9 


Table 7L Panel 4D 




Tissue Name 


Rel. Exp.(%) 
Ag2311,Run 
158928074 


TissaeName 


Rel. Exp.(%) 
Ag2311,Run 
158928074 


Secondary Thl act 


29.3 


HUVEC IL-lbeta 


6.1 


Secondary Th2 act 


33.2 IHUVEC IFN gamma 


37.6 


Secondary Trl act 


45.7 1 


HUVEC TNF alpha + IFN 
gamma 




Secondary Thl rest 


17.3 j 


EIUVEC TNF alpha + IL4 


34.9 


Secondary Th2 rest 


19.2 1 


HUVECIL-11 


17.8 


Secondary Trl rest 


27.7 f 


Lung Mcrovascular EC none 


30.4 


PrimaryThlact 


36.9 I 


Lung Microvascular EC 
rNFalpha + IL-lbeta 


43.8 


Primary Th2 act 


36.9 


Microvascular Dermal EC 
none 


39.5 


PrimaryTrl act 


45.7 f 


Microsvasular Dennal EC 
FNFalpha + IL-lbeta 


27.4 


Primary Thl rest 


- jBFonchial q^ifhelium 
jTNFalpha + ILlbeta 


1.2 


Primary Th2 rest 


27.0 jSmall airway epithelium none 


62 


PrimaryTrl rest 


f. ISmall airway ^ithelium 
iTNFalpha + IL-lbeta 


20.0 


ia>45RA CD4 lymphocyte act 


17.2 ICoronery artery SMC rest 


9.5 
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aD45RO CD4 lymphocyte act 


24.0 


Coronery artery SMC 
TNFalpha+IL-lbeta 


7.7 


CDS lymphocyte act 


21.9 


Astrocytes rest 


10.9 


Secondaiy CDS lya^)hocyte rest 


26.2 


Astrocytes TNFalpha + 
Ibeta 


9.9 


Secondary CDS lymphocyte act 


17.4 


KU-812 (Basophil) rest 


40.1 


CD4 lyn^hocyte none 


5.9 


KU-812 (Basophil) 
PMA/ionomycin 


52.9 


2iy 1111^12/111 anti-CD95 
CHll 


19.8 


CCD1106 (Keratinocytes) 
none 


9.6 


LAK cells test 


32.8 


CCD 1 106 (Keratinocytes) 
TNFalpha + II^lbeta 


0.6 


LAK cells IL-2 


23.3 


Liver cirrhosis 


10.8 


LAK cells IL-2+IL-12 


31.0 


Lupus kidney 


6.9 


LAK cells IL-2+IFN gannna 


27.5 


NCI-H292 none 


65.1 


LAKceUsIL-2+IL-18 


38.7 


NCI-H292IL-4 


65.1 


LAK cells PMA/ionomycin 


17.4 


NCI-H292 IL-9 


71.7 


NK Cells IL-2 rest 


2S.5 


NCI-H292 IL-13 


41.2 


Two Way MLR 3 day 


36.9 


NCI-H292IFN gamma 


43.8 


Two Way MLR 5 day 


19.5 


HPABCnone 


30.8 


Two Way MLR 7 day 


16.4 


HPAEC TNF alpha + in 
beta 


16.8 


PBMCrest 


23.5 


Lung fibroblast none 


25.7 


PBMC PWM 


35.1 


Lung fibroblast TNF alpha + 
IL-lbeta 


9.0 


PBMCPHA-L 


17.8 


Lung fibroblast IL-4 


43.5 


Ramos (B cell) none 


21.8 


Lung fibroblast IL-9 


27.4 


Ramos (B cell) ionomycin 


37.4 


Lung fibroblast IL-13 


29.1 


B lynq)hocytes PWM 


72.7 


Lung fibroblast IFN gamma 


23.5 


B lymphocytes CD40L and IL-4 


66.0 


Dermal fibroblast CCD1070 i 
rest 


42.3 


EOI^l dbcAMP 


35.8 


Dermal fibroblast CCD1070 
TNFalpha 


62.9 


EOL-1 dbcAMP 
PMA/i<Miomycin 


38.4 


Dermal fibroblast CCD1070 
IL-1 beta 


28.3 


Dendritic cells none 


59.0 


Dermal fibroblast IFN gamma 


18.3 


Dendritic cells LPS 


32.5 


Dermal fibroblast IL-4 


33.2 


Dendritic cells anti-CD40 


33.4 


IBD Colitis 2 


5.3 


Monocytes rest 


42.9 


IBD Crohn's 


5.2 


Monocytes LPS 


25.0 


Colon 


27.5 


Macrophages rest 


42.3 


Lung 


14.5 


Macrophages LPS 


18.7 


Thymus 


47.6 


HUVEC none 


37.9 


Kidney 


100.0 


HUVEC starved 


40.1 
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CNS_nearod^eneration_vl.O Sammary: Ag2311 

NOVIO does not show differential expression between Alzheimer's diseased brains and 
control brains. However, this panel confirms the expression of this gene in the brains of an 
independent group of patients. Please see panel 1.3d for discussion of utility m the central 
nervous system. 

Panel 13D Summary: Ag2311 

NOVIO, an alpha mannosidase isofonn, is expressed at moderate levels in all regions 
of the brain examined, with hig^iest expression in the substantia nigra (CT=29.3). In the brain, 
alpha mannosidase has been implicated in the processes of myelination and axon growth. 
Therefore, therapeutic modulation of this gene or its protdn product may be of use in the 
treatment of disorders where myelination has been compromised such as multiple sclerosis, 
and schizophrenia. In addition, the protein encoded by NOVIO could be useful in clinical 
situations where increased axonal growth is desired including spinal cord or biain trauma, 
stroke, or periph^al nerve injury. 

NOVIO gene is moderately expressed (CT values = 31-34) in a variety of metaboUc 
tissues including pancreas, adrenal, thyroid, pituitary, adult and fetal heart, adult and fetal 
hver, adult and fetal skeletal muscle, and adipose. This expression profile suggests that the 
protein encoded by the NOVIO may be an important small molecule taiget for the treatment of 
metabolic disease in any or all of these tissues, including obesity and diabetes. 

The expression of this gene appears to be generally associated with normal tissues 
when con:q)ared to ceU lines. Of note was the difFerence in expression in normal prostate when 
compared to the prostate cancer ceU line (PC-3). Thus, NOVIO could be used to distinguish 
this sample on the panel from other samples or to distinguish normal prostate from prostate 
cancer. Moreover, therapeutic modulation of this gene, through the use of smaU molecule 
drugs, antibodies or protein therapetics, might be of use in the treatment of prostate cancer. 

References: 

1. Vite CH, McGowan JC, Braund KG, Diobatz KJ, Glickson JD, Wolfe JH, Haskins 
ME. Histopathology, electrodiagnostic testing, and magnetic resonance imaging show 
significant peripheral and central nervous system myelin abnormaHties in the cat model of 
alpha-mannosidosis. JNeuropatfaol Bxp Neurol 2001 Aug;60(8):817-28 

A^)ha-mannosidosis is adisease caused by the deficient activity of alpha-mannosidase, 
a lysosomal hydrolase involved in the degradation of glycoproteins. The disease is 
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characterized by the accumulation of maimose-rich oUgosaccharides within lysosomes. The 
purpose of this study was to characterize the peripheral nervous system (PNS) and central 
nervous system (CNS) myelin abnormalities in cats fix)m a breeding colony with a uniform 
mutation in the gene encoding alpha-mannosidase. Three affected cats and 3 normal cats from 
5 2 litters were examined weekly from 4 to 18 wk of age. Progressively worsening neurological 
signs developed in affected cats that included tremors, loss of balance, and nystagmus. In the 
PNS, affected cats showed slow motor nerve conduction velocity and increased F-wave 
latency. Single nerve fiber teasing revealed sigoificant demyelination/remyelination m 
affected cats. Mean G-ratios of nerves showed a significant increase in affected cats compared 

10 to normal cats. Magnetic resonance imaging of the CNS revealed difEuse white matter signal 
abnormalities throughout the brain of affected cats. Quantitative magnetization transfer 
imaging showed a 8%-16% decrease in the magnetization transfer ratio in brain white matter 
of affected cats compared to normal cats, consistent with myelin abnormalities. Histology 
confirmed myelin loss throughout the cerebrum and cerebellum. Thus, histology, 

1 5 electrodiagnostic testing, and magnetic resonance imaging identified significant myelination 
abnormalities in both the PNS and CNS that have not been described previously in alpha- 
mamosidosis. 

2. Zmuda JF, Rivas RJ. The Golgi 2q[>paratus and the centrosome are localized to the 
sites of newly emerging axons in cerebellar granule neurons in vitro. Cell Motil Cytoskeleton 
20 1998;41(l):18-38 

Cultured cerebellar granule neurons develop their characteristic axonal and dendritic 
morphologies in a series of discrete temporal steps highly similar to those observed in situ, 
initially extending a single process, followed by the extension of a second process from the 
opposite pole of the cell, both of which develop into axons to generate a bipolar morphology. 

25 A mature morphology is attained following the outgrowth of multiple, short dendrites [Powell 
et al., 1997: J. Neurobiol. 32:223-236]. To determine flie relationship between the localization 
of ttie Golgi apparatus, the site of microtubule nucleation (the centrosome), and the sites of 
initial and secondary axonal extension, the intracellular positioning of the Golgi and 
centrosome was observed during the differentiation of postnatal mouse granule neurons in 

30 vitro. The Golgi was labeled using tiie fluorescent lipid analogue, C5-DMB-Ceramide, or by 
indirect immunofluorescence using antibodies against tiie Golgi resident protein, alpha- 
mannosidase IL At 1-2 days in vitro (DIV), the Golgi was positioned at the base of the initial 
process in 99% of unipolar cells observed. By 3 DIV, many cells began the transition to a 
bipolar morphology by extending a short neurite firom the pole of the cell opposite to the initial 
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process. The Golgi was observed at this site of secondary outgrowth in 92% of these 
"transitional" cells, suggesting that the Golgi was repositioned from the base of the initial 
process to the site of secondary neurite outgrowth. As the second process elongated and the 
cells proceeded to the bipolar stage of development, or at later stages when distinct axonal and 
somatodendritic domains had been established, the Golgi was not consistently positioned at 
the base of either axons or dendrites, and was most often found at sites on the plasma 
membrane from which no processes originated To determine the location of the centrosome in 
relation to the Golgi during development, granule neurons were labeled with antibodies 
against gamma-tubulin and optically sectioned using confocal microscopy. The centrosome 
was consistently co-localized with the Golgi during all stages of differentiation, and also 
appeared to be repositioned to the base of the newly emerging axon during the transition from 
a unipolar to a bipolar morphology. These findings indicate that during the early stages of 
granule cell axonal outgrowth, the Golgi-centrosome is positioned at the base of the initial 
axon and is then repositioned to the base of the newly emerging secondary axon. Such an 
intracellular reorientation of these organelles may be important in maintaining the 
characteristic developmental pattern of granule neurons by establishing the polarized 
microtubule network and the directed flow of membranous vesicles required for initial axonal 
elaboration 

Panel 2.2 Summary: Ag2311 

The expression of this gene is higjiest in a sample derived from normal kidney tissue 
adjacent to a kidney cancer. Furthermore, there spears to be substantial expression in normal 
stomach, normal liver adjacent to a cancer, normal breast adjacent to a cancer and noraial 
ovary adjacent to a cancer. Thus, the expression of this gene could be used to distmguish these 
normal tissues from their malignant counterparts. Moreover, therapeutic modulation of this 
gene, through the use of small molecule durgs, antibodies or protein thenqieutics mi^t be of 
use in the treatment of kidney, liver, breast or ovarian cancer. 

Panel 4D Summaiy: Ag23 1 1 

NOVIO is modestly expressed (CT values = 30-33) in a wide variety of unmune cell 
types and tissues. The highest expression of this gene is found in B cells stimulated with PWM 
and anti-CD40, where stimulation normally leads to the production of immunoglobulin (Ig) 
and Ig switching. High levels of expression of this transcript are also found in a puhnonary 
muco-epidermoid cell Ime (H292) treated with Th2 cytokmes. These findings suggest that the 
NOVIO product may be important in the pathogenesis, and/or treatment of autoimmune 
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diseases such as hxpus erythematosus, ifaeumatoid arthritis, iaflairanatory bowel disease, 
allergies which are associated with hyper IgE production, and lung inflammatory diseases such 
as asthma and emphysema. In addition, the high expression of this gene in the kidney suggests 
that the protein encoded by this transcript may be involved in normal tissue/cellular functions 
particularly in the kidney. 



NOVlla,NOVllb 

Expression of NOVl la and NOVl lb was assessed using the primer-probe set 
Ag3670, described in Table 72. Results of the RTQ-PCR runs are shown in Tables 73 and 74. 



Table 72. Probe Name Ag3670 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 ' -ACGAGGTCTTCATCAAGCTG-3 ' 


20 


705 


187 


Probe 


TET-5'- 

CACCAACAAGTACAGCACCTTCTCCG- 
3'-TAMRA 


26 


751 


188 


RevOTse 


5 ' -CAGTCGGGGTAGATGATGAA-3 ' 


20 


779 


189 



Table 73, General screening_panel vl>4 



Tissue Name 


Rel. 
Exp.(%) 
Ag3670, 

Run 
216517130 


Rel. 
Exp.(%) 
Ag3670, 
Run 
222735036 


Tissue Name 


Rel. 
Exp.(%) 
Ag3670, 
Run 
216517130 


Rel. 
Exp.(%) 
Ag3670, 

Run 
222735036 


Adipose 


0.2 


0.4 


Renal ca. TK-10 


2.1 


1.1 


Melanoma* 
Hs688(A).T 


0.0 


0.0 


Bladder 


0.4 


0.0 


Melanoma"' 
Hs688(B).T 


0.0 


0.0 


Gastric ca. (liver met.) 

NCI-N87 . 


0.8 


0.4 


Melanoma* M14 


6.0 


6.9 


Gastric ca.KATOin 


0.4 


0.4 


Melanoma* 
LOXIMVI 


2.6 


1.8 


Colon ca.SW-948 


0.0 


0.1 


Melanoma* SK- 
MEI^5 


5.9 


8.2 


Colon ca.SW480 


2.6 


3.5 


Squamous cell 
carcinoma SCC-4 


0.2 


0.0 


Colon ca.*(SW480 
met) SW620 


1.3 


0.8 


Testis Pool 


3.2 


1.5 


Colon ca.HT29 


0.1 


0.0 


Prostate ca.* (bone 
met) PC-3 


11.0 


11.7 


Colon ca.HCT-1 16 


27.0 


25.9 


Prostate Pool 


0.0 


0.1 


Colon ca. eaCo-2 


11.7 


13.3 


Placenta 


0.0 


0.0 


Colon cancer tissue 


0.0 


0.3 
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Uterus Pool 


0.1 


0.1 


Colon ca.SWl 116 


12.9 


7.2 


Ovarian ca. 
OVCAR-3 


2.3 


1.2 


Colon ca Colo-205 


0.4 


0.2 


Ovarian ca,SK-OV- 
3 


1.9 


3.2 


Colon ca.SW-48 


0.0 


0.3 


Ovarian ca. 
OVCAR-4 


1.5 


1.5 


Colon Pool 


0.0 


0.4 


Ovarian ca. 
OVCAR-5 


6.3 


6.0 


Small hitestine Pool 


0.0 


0.0 


Ovarian ca. IGROV- 
1 


0.6 


1.6 


Stomach Pool 


0.1 


0.2 


Ovarian ca. 

OVCAR-8 




T O 

f.y 


Bone Marrow Pool 


0.2 


0.1 


Ovary 


0.0 


0.0 


Fetal Heart 


0.0 


0.0 


Breast ca. MCF-7 


1,5 


2.7 


Heart Pool 


0.0 


0.0 


Breast ca. MDA- 
MB-231 


n n 

l/.o 


u.o 


i^ympn JNoae rooi 


0.2 


A ^ 

0.2 


Breast ca. BT 549 


6.8 


11.6 


Fetal Skeletal Muscle 


0.0 


0.0 


Breast ca. T47D 


21.8 


16.8 


Skeletal Muscle Pool 


0.0 


0.0 


Breast ca. MDA-N 


4.0 


2.8 


Spleen Pool 


0.0 


0.0 


Breast Pool 


. 0.0 


0.0 


Thymus Pool 


0.3 


0.1 


Trachea 


0.0 


0.3 


CNS cancer (gUo/astro) 
U87-MG 


0.5 


1.2 


Lung 


0.0 


0.0 


CNS cancer (glio/astro) 
U-118-MG 


3.2 


3.2 


Fetal Lung 


0.0 


0.0 


CNS cancer 
(neuropnet) SK-N-AS 


6.4 


10.0 


Lungca.NCI-N417 


5.7 


4.5 


CNS cancer (astro) SF- 
539 


2.6 


0.8 


Lung ca. LX-1 


0.2 


0.5 


CNS cancer (astro) 
SNB-75 


0.9 


1.6 


Lungca.Na-H146 


0.5 


jj jCNS cancer (glio) 
|SNB-19 


0.3 


0.8 


Lune ca. J5FrP-77 




^ „ CNS cancer (gUo) SF- 
1295 


4.9 


4.4 


Lung ca. A549 


6.8 


6.6 jBrain (Amygdala) Pool 


0.0 


0.3 


Lungca.NCI-H526 


1.6 


2.5 jBrain (cerebellum) 


0.0 


0.3 


Lungca.NCI-H23 


16.4 


12.7 )Brain (fetal) 


2.0 


2.7 




ft ^ 


Q Q jBrain (Hippocampus) 
jPool 


0.3 


0.8 


Lung ca. HOP-62 


0.6 


0.8 jCCTebral Cortex Pool 


0.0 


0.2 


Lime ca. NCI-H529 




^ . jBrain (Substantia nigra) 
jPool 


0.4 


0.7 


Liver 


0.0 


0.0 jBram (Thalamus) Pool 


0.4 


0.9 


Fetal Liver 


0.0 


0.0 {Brain (vdiole) 


0.1 


0.1 
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Liver ca HepG2 


0.1 


0.3 


Spinal Cord Pool 


0.2 


0.3 


Kidney Pool 


0.1 


0.0 


Adrenal Gland 


0.0 


0.0 


Fetal Kidney 


1.0 


1.9 


Pituitary gland Pool 


0.0 


0.3 


Renal ca. 786-0 


100.0 


100.0 


Salivary Gland 


0.0 


0.2 


Renal ca.A498 


10.2 


21.3 


Thyroid (female) 


1.2 


0.3 


Renal ca. ACHN 


0.5 


0.2 


Pancreatic ca. 
CAPAN2 


0.9 


0.2 


Renal ca. UO-31 


1.5 


1.8 


Pancreas Pool 


0.0 


0.2 



Table 74. Panel 4.1D 



Tissue Name 


M\JcU 

Exp.(%) 
i^3670. 

Run 
223785547 


1 issue iNauie 


KeL 
Exp.(%) 
Ag3670, 
Rim 
223785547 


Secondary Thl act 


0.0 


HUVEC IL-lbeta 


27.5 


Secondary Th2 act 


0.0 


HUVEC IFN gamma 


29.9 


Secondary Trl act 


0.0 


HUVEC TNF alpha + IFN gamma 


19.5 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 


HUVEC n^ii 


0.0 


ocv^uiiUctry in rcoi 




i^ung jyucrovascuiar jiu none 




Primary Thl act 


0.0 


J^Ullg IVJJCrUVaoCUlai S2X^ 

TNFalpha + IL-lbeta 


11.6 


Primary Th2 act 


0.0 


Microvascular Dermal EC none 


0.0 


Primary Trl act 


0.0 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


71.7 


Primary Thl rest 


0.0 


Bronchial epithelium TNFalpha + 
BLlbeta 


53.2 


Primary Th2 rest 


0.0 


Small airway epithelimn none 


0.0 


Primary Trl rest 


0.0 


Small airwav eoithelium 
TNFalpha + IL-lbeta 


0.0 


CD45RA CD4 lymphocyte act 


0.0 


Coronery artery SMC rest 


0.0 


CD45RO CD4 lymphocyte act 


0.0 


Coronery artery SMC TNFalpha + 
IL-lbeta 


0.0 


CDS lymphocyte act 


15.1 


Astrocytes rest 


0.0 


Secondary CDS lymphocyte rest 


0.0 


Asfrocj^es 'IWalj)ha + n^lbe^ 


0.0 


Secondary CDS lymphocyte act 


39.5 


KU-8 12 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


KU-812 (Basophil) 
PMA^onomycin 


0.0 


2ryThl/Th2/Trl anti-CD95 
CHU 


0.0 , 


CCD1106 (Keratinocytes) none 


0.0 


LAK cells rest 


0.0 


CCD1106 (Keratinocytes) 
TNFalpha + IL-lbeta 


38.2 
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LAK cells 11^2 


0.0 


Liver cirrhosis 


0.0 


LAK cells IL-2+IL-12 


0.0 


NCI-H292none 


0.0 


LAK cells IL-2+IFN gamma 


0.0 


NCI-H292IL-4 


34.9 


LAK cells IL-2+IL-18 


0.0 


Na-H292IL-9 


24,8 


LAK cells PMA/ionomycin 


0.0 


NCI-H292 IL-13 


21.5 


NK Cells IL-2 rest 


0.0 


NCI-H292IFN gamma 


33.9 


Two Way MLR 3 day 


0.0 


HP AEC none 


0.0 


Two Way MLR 5 day 


0.0 


HPAEC TNF alpha + IL-1 beta 


0.0 


Two Way MLR 7 day 


0,0 


Lung fibroblast none 


12.8 


PBMCrest 


0.0 


Lung fibroblast TNF alpha + IL-I 
beta 


0.0 


PBMC PWM 


0.0 


Lung fibroblast ILr4 


29.3 


PBMC PHA-L 


0.0 


Lung fibroblast IL-9 


46.7 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-13 


0.0 


Ramos (B cell) ionomycin 


0.0 


Lung fibroblast IFN ganuna 


0.0 


B lymphocytes PWM 


0.0 


Dermal fibroblast CCD1070 rest 


24.5 


B lymphocytes CD40L and IL-4 


0.0 


Dermal fibroblast CCD1070 TNF 
alpha 


22.8 


EOI^l dbcAMP 


100.0 


Dermal fibroblast CCDI070 H^l 
beta 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


45.1 


Dermal fibroblast IFN gamma 


0.0 


Dendritic cells none 


0.0 


Dermal fibroblast IL-4 


0.0 


Dendritic cells LPS 


0.0 


Dermal Fibroblasts rest 


0.0 


Dendritic cells anti-CD40 


0.0 


Neutrophils TNFa+LPS 


0.0 


Monocytes rest ! 


0.0 


Neutrophils rest 


0.0 


Monocytes LPS 


0.0 


Colon 


0.0 


Macrophages rest 


0.0 


Lung 


0.0 


Macrophages IPS 


0.0 


Thymus 


0.0 


HUVECnone 


25.9 


Kidney 


59.5 


HUVEC starved 


0.0 







General screenin g p anel_vl.4 Summary: Ag3670 

Two experiments with the same probe and primer sets show results that are in excellent 
agreement, with highest expression in a renal cancer cell line. In general, the expression of this 
gene appears to be largely associated with samples derived firom cancer cell lines ratiier than 
normal tissues. Of note is the substantial expression associated with kidney cancer cell lines as 
well as in colon cancer and lung cancer cell lines. Thus, the expression of this gene could be 
tised to distinguish these cell lines fix)m other cell lines. Moreover, therapeutic modulation of 
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this gene, through the use of small molecule drugs, antibodies or protein therapeutics might be 
of use in the treatment of kidney, colon or lung cancer. 

This gene is a Clq-related factor variant, and is expressed in at least the fetal brain, 
hippocampus, substantia nigra and thalamus. Various members of the complement cascade 
5 have been implicated in neuroinflammation and the pathology of Alzheimer's disease. Recent 
case controlled studies also suggest that the use of anti-inflammatory agents decreases the risk 
of Alzheimer's disease. Therefore, this gene is an excellent drug target for tiie dismption of 
neuroinflammation and the treatment of Alzheimer's disease, Huntington's disease, and stroke. 

References: 

10 Lue LF, Rydel R, Brigham EF, Yang LB, Hampel H, Murphy GM Jr, Brachova L, Yan 

SD, Walker DG, Shen Y, Rogers J. Inflammatory rq)ertoire of Alzheimer's disease and 
nondemented elderly microglia in vitro. Glia 2001 Jul;35(l):72-9 

In this study complement activation and biosynthesis have been analysed in the brains 
of Huntington's disease (HD) (n = 9) and normal (n = 3) individuals- In HD striatum, neurons, 

15 myelin and astrocytes were strongly stained with antibodies to Clq, C4, C3, iC3b-neoepitope 
and C9-neoepitope. In contrast, no staming for complement components was found in the 
normal striatum. Marked astrogliosis and microgliosis were observed in all HD caudate and 
the internal capsule samples but not in normal brain. RT-PCR analysis and in-situ 
hybridisation were carried out to determine whether complement was synthesised locally by 

20 activated glial cells. By RT-PCR, we found that complement activators of the classical 
pathway Clq C chain, Clr, C4, C3, as well as the complement regulators, CI inhibitor, 
clusterin, MCP, DAF, CDS9, were all expressed constitutively and at much higher level in HD 
brains compared to normal brain. Complement anaphylatoxin receptor mRNAs (C5a receptor 
and C3a receptor) were strongly expressed in HD caudate. In general, we found that the level 

25 of complement mRNA in normal control brains was from 2 to 5 fold lower compared to HD 
striatum. Using in-situ hybridisation, we confirmed that C3 mRNA and C9 mRNA were 
expressed by reactive microglia in HD intemal capsule. We propose that complement 
produced locally by reactive microglia is activated on the membranes of neurons^ contributing 
to neuronal necrosis but also to proinflammatory activities. Complement opsonins (iC3b) and 

30 anaphylatoxins (C3a, C5a) may be involved in the recruitment and stimulation of glial cells 
and phagocytes bearing specific complement receptors. 

Panel 4.1D Summary: Ag3670 
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The NOVl 1 transcript, which encodes a protein with homology to a Clq related factor, 
is expressed at a low level in eosinophils, microvascular demiai endothelial cells and bronchial 
epithelium. The inflammatory cytokines TNF-a and IL-lb appear to up-regulate expression of 
this transcript in the endothelial cells and bronchial epithelium. This suggests that expression 
5 of this transcript is regulated by inflammatory conditions such as those found in limg 

inflanmiatory disease including pneimionia and bronchitis as well as skin infection or wounds. 
Expression of this transcript is also up regulated in lung fibroblasts by the Th2 cytokines IL9 
or IL4, conditions found in asthma and COPD. The expression of this transcript in eosinophils, 
cells that are frequently associated with asthma, ulcerative colitis or other Th2 mediated 
10 diseases strongly suggest that modulation of the expression of this transcript will be beneficial 
in the treatment of atopic lung and skin diseases. Since the Clq factor is usually involved in 
the activation of complement and iimate immunity, modulation of the expression of this 
transcript could modulate excessive inflammatory processes leading to these diseases. 

Panel 5D Summary: Expression is low/undetectable for all samples in this panel 
15 (CT>35). (Data not shown). 

NOV12 

Expression of N0V12 was assessed using the primer-probe sets AglS86 and Ag201 1, 
described m Tables 75 and 76. Results of the RTQ-PCR runs are shown in Tables 77„78, 79 
and 80. 



Table 75. Probe Name Agl586 



Primers 


Sequences 


Length 


Start 
Position ; 


SEQID 
NO: 


Forward 


5 • -ACCAGGATGAGTTTGTGTCATC-3 ' 


22 


735 


190 


Probe 


TET-5'- 

CTCAAGATCCCTTCGGACACGCTGT- 
3 ' -TAMRA 


25 


761 


191 


Reverse 


5 ' -TGCGGAA6CTGTACACATAGTA-3 ' 


22 


809 


192 



Table 76. Probe Name Ag2011 



Primers 


Sequences 


Length 


Start 
Position 


SEQD) 
NO: 


Forward 


5 • -ACCAGGATGAGTTTGTGTCATC-3 ' 


22 


735 


193 


Probe 


TET-5'- 

CTCAAGATCCCTTCGGACACGCTGT-3 ' - 
TAMRA 


25 


761 


194 


Reverse 


5 • -TGCGGAAGCTGTACACATAGTA-3 ' 


22 


809 


195 
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Table 77. Panel 13D 



Tissue Name 


ReL 
Exp.(%) 
Agl58o, 
Run 
146473155 


Rel. 

Exp.(%) 
Ag2011, 
Run 
147816085 


1 issue IN ame 


Rel. 

Exp.(%) 
Agl5oO, 

Run 
146473155 


Rel. 

Exp.(%) 

AgZUll, 

Run 
147816085 


Liver adenocarcinoma 


29.9 


37.6 


Kidney (fetal) 


3.8 


3.7 


Pancreas 


1.7 


0.7 


Renal ca. 786-0 


6.1 


11.7 


Pancreatic ca. CAPAN 2 


6.3 


9.6 


Renal ca. A498 


25.0 


25.9 


Adreoal gland 


2.6 


2.5 


Renal c&RXF 393 


4.5 


5.0 


Thyroid 


2.5 


1.8 


Renal ca ACHN 


8.8 


11.3 


Salivary gland 


1.9 


2.2 


Renal ca UO-31 


15.0 


15.0 


Pituitary gland 


0.9 


1.5 


Renal ca TK-10 


4.4 


4.6 


Brain (fetal) 


12.2 


13.1 


Liver 


0.2 


0.1 


Brain (whole) 


9.7 


10.7 


Liver (letal) 


0.7 


A Q 
O.O 


Rrnin ramvpHflla^ 


9 5 


99 


Liver ca. 

fli f*n atnhl asrt 

^ll.wLI CLIXJ L/iaO !• J 

HepG2 


16 8 


12.8 


RniiTi f cerehftlliiTti^ 


3 3 


2 3 




5 0 


5 1 


Brain Ctiippocainpus) 


24.7 


21.0 


Lung (fetal) 


7.4 


8.1 


Brain (substantia nigra) 


0.9 


1.3 


Lung ca. (small 
cell) LX-1 


16.8 


12.1 


Brain (thalamus) 


4.7 


3.7 


Lung ca. (small 
cell)NCI-H69 


18.4 


23.7 


Cerebral Cortex 


75.8 


71.2 


Limg ca. (s.cell 
yar.) SHP-77 


8.5 


7.2 


Spinal cord 


2.0 


2.4 


Lung ca. (large 
cell)NCI-H460 


10.7 


10.1 


glio/astro U87-MG 


15.3 


17.9 


Limg ca. (non-sm. 
cell) A549 


3.2 


4.1 


glio/astroU-118-MG 


38.2 


41.2 


Lung ca. (non- 
s.ceU) NCI-H23 


23.2 


24.7 


astrocytoma SW1783 


8.3 


10.4 


Limg ca. (non- 
s.ceU) HOP-62 


18.9 


15.7 


neuro*; met SK-N-AS 


23.5 


24.3 


Lung C2u (non-s.cl) 
NCI-H522 


5,6 


7.5 


astrocytoma SF-539 


19.6 


38.4 


Lung ca. (squam.) 
SW 900 


13.0 


13.1 


astrocytoma SNB-75 


44.4 


45.1 ■ 


Lung ca. (squam.) 
NCI-H596 


6.5 


5.7 


glioma SNB-19 


26.2 


12.2 


Mammary gland 


11.5 


9.3 


glioma U251 


16.4 


16.2 


J3iCaol Co. ^Ii.ei^ 

MCF-7 


14.1 


14.4 


glioma SF-295 


26.4 


36.9 


Breast ca* (pl.ef) 
MDA-MB-231 


82.9 


87.1 
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Heart (Fetal) 


80.7 


95.3 1 


Breast ca.* (pi. ef) 
r47D 


6.1 


4.6 


Heart 


2.8 


1.9 iBreast ca. BT-549 

1 


13.6 


11.2 


Skeletal muscle (Fetal) 


85.3 


87.7 jBreast ca. MDA-N 


28.1 


31.6 


Skeletal muscle 


2.1 


2 4 lOvarv 


20.9 


19.5 


Bone marrow 


0.6 


^ ^ jOvarian ca. 
OVCAR-3 


33.0 


40.1 


Thymus 


2.6 


ry ^ lOvarian ca. 
OVCAR-4 


5.5 


5.4 


Spleen 


2.9 


ry , lOvarian ca. 
lovrAR.5 


10.9 


13.1 


Lymphnode 


5.1 


- - jOvarian ca. 


17.4 


18.3 


Colorectal 


5.2 


^ Q IV/VOlXCUl V/CU 

jlGROV-l 


4.5 


5.3 


Stomach 


3.7 


, ^ lOvarian ca. 

j(ascites)SK-0V-3 


25.7 


22.4 


Small intestine 


1.6 


1.3 juterus 


2.7 


2.4 


Colon ca. SW480 


45.4 


55.5 


Placenta 


6.7 


10.2 


Colon ca* SW620 
(SW480 met) 


11.3 


11.1 


Prostate 


0.4 


1.4 


Colon ca.HT29 


13.3 


13.3 i 


Prostate ca.* (bone 
met) PC-3 


8.4 


11.3 


Colon ca.HCT-1 16 


10.5 


10.5 


Testis 


8.1 


8.5 


Colon ca. CaCo-2 


24.0 


23.0 


Melanoma 
Hs688(A).T 


59.0 


86.5 


CCWelltoModDiff 
(OD03866) 


19.1 


16.6 


Melanoma* (met) 
Hs688(B).T 


100.0 


100.0 


Colon ca.HCC-2998 


25.7 


20.3 


Melanoma UACC- 
62 


17.6 


19.5 


Gastric ca. (liver met) 
NCI-N87 


59.9 


62.9 


Melanoma M14 


16.3 


21.9 


Bladder 


1.8 


4.6 


Melanoma LOX 
IMVI 


3.6 


5.8 


Trachea 


6.9 


5.6 


Melanoma* (met) 
SK-MEI^5 


12.9 


22.1 


Kidney 


0.8 


0.7 


Adipose 


5.6 


4.5 



Table 78. Panel 2.2 



Tissue Name 


Rel. 

Exp.(%) 
AglOll, 

Ron 
174154748 


Tissue Name 


ReL 
Exp.(%) 
Ag2011, 

Run 
174154748 


Normal Colon 


24.7 


Kidney Margin (OD04348) 


68.3 


Colon cancer (OD06064) 


48.6 


Kidney malignant cancer 


25.0 
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|(OD06204B) 




^lon Margin [yjuvovo^) 


4.9 t 


Kidney normal adjacent tissue 
[OD06204E) 


74 


Colon cancer (OD06159) 


9.3 t 


Kidney Cancer (OD04450-01) 


34.4 


Colon Margin (OD06159) 


19.5 iKidney Margin (OP04450-03) 


18.4 


Colon cancer (OD06297-04) 


11.7 Kidney Cancer 8120613 


9.7 


Colon Margin (OD06297-015) 


12.5 iKidney Margin 8120614 


18.8 


CC Gr.2 ascend colon 
(OD03921) 


17.3 1 


Kidney Cancer 9010320 


162 


CC Margin (OD03921) 


14.2 


Kidney Margin 9010321 


13.8 


Colon cancer metastasis 
(OD06104) 


8.6 


ICidney Cancer 8120607 


VI 1 


Lung Margin (OD06104) 


8.3 j 


BCidney Margin 8 120608 


7.0 


Colon mets to lung (OD04451- 
01) 








Lung Margin (OD04451-02) 


32.8 1 


Uterine Cancer 06401 1 


13.7 


Normal Prostate 


4.8 1 


Normal Thyroid 


2.4 


Prostate Cancer (OD04410) 


4.9 i 


Thyroid Cancer 


8.1 


Prostate Margin (OD044 1 0) 


8.8 


Thyroid Cancer A302152 


35,4 


Normal Ovary 1 


32,3 1 


Thyroid Margin A302153 


8.7 


Ovarian canco: (OD06283-03) 


32.1 \ 


Normal Breast 


29.7 


Ovarian Margin (OD06283-07) 


13.8 


Breast Cancer 


11.9 


Ovarian Cancer 


19.9 


Breast Cancer 

.... . - 


47.6 


Ovarian canc^ (OD06145) 


9.2 


Breast Cancer (OD04590-01) 


25.5 


r^iroi-tQ-n 'NiTovrrtn ff\C\f\^'\ AK\ 

vyvanaii jvLargui ^lyJuuoi^Dj 


8.6 


Breast Cancer Mets rOD04590- 
03) 


jO.*t 


Ovarian cancer (OD06455-03) 


13.0 


Breast Cancer Metastasis 


30.1 


Ovarian Margin (OD06455-07) 


2 1 


Rrftftst Cancer 


41.5 


Normal Lung 


27 2 


Breast Cancer 9100266 


9.2 


Livasive poor diff. lung adeno 
(ODO4945-01 


28.5 


Breast Margin 9100265 




Lung Margin (ODO4945-03) 


15.0 


Breast Cancer A209073 


14.9 


Lung Malignant Cancer 
(OD03126) 


30.4 


Breast Margm A2090734 




Lung Margin (OD03 126) 


15.9 


Breast cancer (OD06083) 


55.9 


T una Panr<»r mnnSOl A A^ 


39.5 


Breast cancer node metastasis 
(OD06083) 


'to.o 


Lung Margin (OD05014B) 


22.1 


Nonnal Liver 


10.4 


Lung cancer (OD06081) 


23.7 


Liver Cancer 1026 


9.1 


Lung Margin (OD06081) 


16.8 


Liver Cancer 1025 


20.7 


Lung Cancer (OD04237-01) 


9.0 


Liver Cancer 6004-T 


12.2 


Lung Margin (OD04237-02) 


41.5 


Liver Tissue 6004-N 


8.0 


Ocular Mel Met to Liver 
(ODO4310) 


100.0 


Liver Cancer 6005-T 


36.6 
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Liver Margin (ODO4310) 


4.2 


Liver Tissue 6005-N 


25.0 


Melanoma Metastasis 


47.0 


Liver Cancer 


4.5 


Lung Margin (OD04321) 


28.1 


Normal Bladder 


18.7 


Normal Kidney 


12.3 


Bladder Cancer 


17.2 


Kidney Ca, Nuclear grade 2 
(OD04338) 




J31ailUCr V-^olU/Cr 


72 7 


Kidney Margin (OD04338) 


18.0 


Normal Stomach 


33.4 


Kidney Ca Nuclear grade 111 
(OD04339) 




rJiJcfnV Pann^^r Q(\^\C^'XQ^ 

vjdoirn/ ^diit/Ci y\j\j\joy / 




Kidney Margin (OD04339) 


10.4 


Stomach Margin 9060396 


10.4 


Kidney Ca, Clear cell type 
(OD04340) 




r^cfrf/« r^on/^^T* QHi^n^o^ 
vjostnc ^anccr yvoKJjyo 




Kidney Margin (OD04340) 


12.7 


Stomach Margin 9060394 


19.6 


Kidney Ca, Nuclear grade 3 
(OD04348) 


15.7 


Gastric Cancer 06400S 


17.4 



Table 79. Panel 2D 



Tissue Name 


Rel. 
Exp.(%) 
Agl586, 

Run 
162624476 


Tissue Name 


Rel. 
Exp.(%) 
Agl586, 

Run 
162624476 


Normal Colon 


34.9 


Kidney Margin 8120608 


14.2 


CCWelltoModDiff 
(OD03866) 


28 3 


Kidnev Cancer 8120613 


304 


CC Margin (Op03866) 1 


9.2 


Kidney Margin 8120614 


17.7 


CC Gr.2 rectosigmoid 
(OD03868) 


25.9 


Kidney Cancer 9010320 


57.0 


CC Margin (OD03868) 


4.7 


Kidney Margin 9010321 


40.9 


CC ModDiff (ODO3920) 


55.5 


Nonnal Uterus 


10.4 


CC Margin (ODO3920) 


14.2 


Uterine Cancer 06401 1 


28.9 


CC Gr.2 ascend colon 
(0DO3921) 


62.9 


Nonnal Thyroid 


8.4 


CC Margin (OD03921) 


12.1 


Thyroid Cancer 


16.7 


CC from Partial Hepatectomy 
(ODO4309)Mets 


41.5 


Thyroid Cancer A302152 


24.7 


Uver Margin (ODO4309) 


13.6 


Thyroid Margin A3Q2153 


17.7 


Colon mets to lung (OD04451- 
01) 


18.0 


Nonnal Breast 


60.3 


Lung Margin (OD04451-02) 


25.5 


Breast Canc^ 


24.1 


Normal Prostate 6546-1 


17.0 


Breast Cancer (OD04590-01) 


47.0 


Prostate Cancer (OD04410) 


33.7 


Breast Cancer Mets (OD04590- 
03) 


72.7 


Prostate Margin (OD04410) 


28.9 


Breast Cancer Metastasis 


37.4 


Prostate Canca- (OD04720-01) 


33.7 


Breast Cancer 


36.9 
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Prostate Margm(OD04720-02) 1 


45.7 [Breast Cancer 


65.1 


Normal Lung 


80.7 [Breast Cancer 91 00266 


39.8 


Lung Met to Muscle (OD04286) 


100.0 (Breast Margin 9100265 


31.2 


Muscle Margin (OD04286) 


21.5 [Breast Cancer A209073 


49.0 


Lung Malignant Cancer 
(OD03126) 


tJ 1 lOiuOal lYlCUgUI .n^\/7v # 


44.8 


Lung Margin (OD03 126) { 


61 ,6 |Nonnal Liver 


4.5 


Lung Cancer (OD04404) 


70.2 jLiver Cancer 


2.6 


Lung Margin (OD04404) 


34.2 [Liver Cancer 1025 


4.7 


Lung Cancer (OD04565) 


87.7 [Liver Cancer 1026 


18.3 


Lung Margin (OD04565) 


23.8 [Liver Cancer 6004-T 


7.6 


Lung Cancer (OD04237-01) 


41.5 iLiver Tissue 6004-N 


12.0 


Lung Margin (OD04237-02) 


34.2 jLiver Cancer 6005-T 


12.1 


Ocular Mel Met to Liver 
(ODO4310) 


7 1 .J IJLilVCl 1 loaUC UV/V 


5 7 


Liver Margin (OD043 10) 


5.0 [Normal Bladder 


38.2 


Melanoma Metastasis 


87.7 jBladder Cancer 


21.3 


Lung Margin (OD04321) j 


56.3 [Bladder Cancer 


46.0 


Normal Kidney J 


30.1 jBladder Cancer (OD04718-01) 


96.6 


Kidney Ca, Nuclear grade 2 
(OD04338) 


46.7 


Bladder Normal Adjacent 

(OD047 18-03) 


29 5 


Kidney Margin (OD04338) 


14.8 


Normal Ovary 


21.5 


Kidney Ca Nuclear grade 1/2 
(OD04339) 


52.1 


Ovarian Cancer 


73 7 


Kidney Margin (OD04339) 


20.3 


Ovarian Cancer (OD04768-07) 


483 


BCidney Ca, Clear cell type 
(OD04340) 


49.0 


Ovary Margin (OD04768-08) 


io*o 


Kidney Margin (OD04340) 


23.2 


Normal Stomach 


13.9 


Kidney Ca, Nuclear grade 3 
(OD04348) 


42.6 


Gastric Cancer 9060358 


a 7 


Kidney Margin (OD04348) 


28.9 


Stomach Margin 9060359 


13.2 


Kidney Cancer (ODp4622-01) 


50.7 


Gastric Cancer 9060395 


28.3 


Kidney Margin (OD04622-03) 


8.6 


Stomach Margin 9060394 


18.0 


Kidney Cancer (OD04450-01) 


21.8 


Gastric Cancer 9060397 


45.4 


Kidney Margin (Op04450-03) 


18.2 


Stomach Margin 9060396 


10.4 


BCidney Cancer 8120607 


25.0 


Gastric Cancer 064005 


48.3 


Table 80. Panel 4D 


Tissue Name 


Rel. £xp.(%) 
Ag2011, Ron 
160997385 


Tissue Name 


ReL Exp.(%) 
Ag2011, Run 
160997385 


Secondary Thl act 


4.7 


HUVEC IHbeta 


2.0 


Secondary Th2 act 


6.4 


HUVEC IFN gamma 


4.0 


Secondary Trl act 


8.6 


HUVEC TNF alpha+ IFN 


5.0 
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gamma 




Secondary Hil rest 


0.6 


HUVECTNF alpha + IL4 


8.4 


Secondary Th2 rest 


1.7 


HUVECIL-U 


3.5 


Secondary Trl rest 


L7 


Lung Microvascular EC none 


13.0 


Primary Thl act 


14.0 


Lung Microvascular EC 
TNFalpha+IL-lbeta 


15.3 


Primary Th2 act 


7.7 


Microvascular Dermal EC 
none 


23.2 


Primary Trl act 


12.9 


Microsvasular Dermal EC 
TNFalpha + E^lbeta 


17.3 


Primary Thl rest 


3.3 


Bronchial epithelium 
TNFalpha + lLlbeta 


4.5 


Primary Th2 rest 


2.3 


Small airway epithelium 
none 


16.0 


Primary Trl rest 


2.0 


Small airway epithelimn 
TNFalpha+lL-lbeta 


100.0 


CD45RA CD4 lymphocyte 
act 


6.5 


Coioneiy artory SMC rest 


15.7 


CD45RO CD4 lymphocyte 
act 


53 


Coronery artery SMC 
TNFalpha+IL-lbeta 


11.1 


CDS lymphocyte act 


3.3 


Astrocytes rest 


25.3 


Secondary CDS lymphocyte 
rest 


7.2 


Astrocytes TNFalpha + IL- 
Ibeta 


21.6 


Secondary CDS lymphocyte 
act 


3.0 


KU-812 (Basophil) rest 


8.4 


CD4 lymphocyte none 


1.6 


KU-812 (Basophil) 
PMA/ionomydn 


39.5 


2ryThl/Th2/Trl anti-CD95 
CHll 


0.3 


CCD1106 (Keratinocytes) 
aone 


35.1 


jLAJs. cells rest 


19.1 


CCDl 106 (Keratinocytes) 
TNFalpha+IL-lbeta 


5.9 


LAKceUsIL-2 


3.1 


Liv»^ cinhosis 


0.9 


LAK cells IL-2+IL-12 


6.5 


Lupus kidney 


1.3 


LAK cells n^2+IFN gamma 


9.8 


NCI-H292none 


42.3 


LAK cells IL-2+IL-18 


5.9 


Na-H292 IL-4 


90.1 


LAK cells PMA/ionomycin ' 


8.7 


NCI-H292 IL-9 


58.2 


NK Cells IL-2 rest 


1.7 


NCI-H292 11^13 


33.9 


Two Way MLR 3 day 


9.3 


NCI-H292 IFN gamma 


30.4 


Two Way MLR 5 day 


7.4 


HPAECnone 


5.8 


1 wo Way MLR 7 day 


2.0 


HPAEC TNF alpha + IL-1 
beta 


12.9 


PBMCrest 


1.7 


Lung fibroblast none 


23.8 


PBMC P WM 




Lung fibroblast TNF alpha + 
IL-1 beta 


10.7 


PBMCPHA-L 


54 


Lung fibroblast IL-4 


59.0 
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Ramos (B cell) none 


0.5 


Lung fibroblast IL-9 


40.6 


Ramos (B cell) ionomycin 


0.9 


Lung fibroblast IL-13 


31.0 


B lymphocytes PWM ^ 


15.6 


Lung fibroblast IFN gamma 


65.5 


B lymphocytes CD40L and 
IL-4 


5.8 


Dermal fibroblast CCD1070 
rest 


37.4 


EOL-l dbcAMP 


3.5 


Dermal fibroblast CCD1070 
TNF alpha 


50.0 


EOL-1 dbcAMP 
PMA/ionomycin ^ 


60.3 


Dermal fibroblast CCD1070 
EL-lbeta 


19.6 


Dendritic cells none 


17 6 


Demial fibroblast IFN 

gamma 




Dendritic cells LPS 


32.5 


Dermal fibroblast IL-4 


43.8 


Dendritic cells anti-CD40 


21.0 


IBD Colitis 2 


0.3 


Monocytes rest 


0.1 


IBD Crohn's 


0.8 


Monocytes LPS 


8.4 


Colon 


5.3 


Macrophages rest 


34.2 


Lung 


15.0 


Macrophages LPS ; 


11.3 


Thymus 


5.8 


HUVEC none 


6.5 


Kidney 


11.4 


HUVEC starved 


9.3 







Panel 1.3D Summary: Agl586/Ag2011 

Two e}q)eriments with the same probe and primer set produce results that are in 
excellent agreemait N0V12 appears to be expressed largely in cancer cell lines, with highest 
expression in a melanoma cell line (CTs=26-28). Of note is the expression associated with 
colon cancer cell lines as well as melanoma cell lines. Thus, the expression of thie gene could 
be used to distixiguish these samples fix)m other samples on the panel Moreover, fher^eutic 
modulation of this gene, through the use of small molecule drugs, antibodies or protdn 
therapeutics might be of use in tiie treatment of colon cancer or melanoma. 

This gene is modestly expressed in a variety of metabolic tissues including pancreas, 
adrenal, thyroid, pituitary, fetal liver, and adipose. Thus, this gene product maybe an antibody 
target for the treatment of metaboUc disease, including obesity and diabetes, in any or all of 
these tissues. In addition, N0V12 is differentially expressed in fetal (CT values = 26-28) 
versus adult heart (CT values = 31-33), and in fetal (CT values = 26-28) versus adult skeletal 
muscle (CT values = 32-33), and may be used to diflferentiate between the adult and fetal 
sources of these tissues. Furthennore, the higher levels of expression in the fetal tissues 
suggest that the SC132340676_A gene product may be involved in the development of heart 
and skeletal muscle tissue. Thus, ther^eutic modulation of the expression or fimction of the 
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protein encoded by the SC132340676_A gene may be beneficial in the treatment of diseases 
that result in weak or dystrophic heart or skeletal muscle tissue, including ardiomyopafliy, 
atherosclerosis, hypertension, congenital heart defects, aortic stenosis, atrial septal defect 
(ASD), atrioventricular (A-V) canal defect, ductus arteriosus , puhnonary stenosis, subaortic 
5 stenosis, ventricular septal defect (VSD), valve diseases, muscular dystrophy, Lesch-Nyhan 
syndrome, and myasthenia gravis. 

This gene represents a novel protein with homology to a plexin that is expressed at 
moderate to high levels in all brain regions examined. Plexins act as receptors for semaphorins 
in the CNS. The interactions of the semaphorins and their receptors are critical for axon 
1 0 guidance. Therefore, this gene product may be useful as a drug target in clinical conditions 
where axonal growth and/or compensatory synaptogenesis are desireable (spinal cord or head 
trauma, stroke, or neurodegCTierative diseases such as Akheimefs, Parkinson's, or 
Huntington's disease). 

References: 

15 1 . Pasterkamp RJ, Ruitenberg MJ, Verhaagen J. Semaphorins and their receptors in 

olfectory axon guidance. Cell Mol Biol (Noisy-le-grand) 1999 Sep;45(6):763-79 

The mammalian olfactory system is capable of discriminating among a large variety of 
odor molecules and is therefore essential for the identification of food, enemies and mating 
partners* The assembly and maintenance of olfactory connectivity have been shown to depend 

20 on the combinatorial actions of a variety of molecular signals, including extracellular matrix, 
cell adhesion and odorant xeceptor molecules. Recent studies have identified semaphorins and 
then receptors as putative molecular cues involved in olfectory pathfinding, plasticity and 
regmeratioiL The semaphorins comprise a large family of secreted and transmembrane axon 
guidance proteins, being either repulsive or attractive in nature. Neuropilins were shown to 

25 serve as receptors for secreted class 3 sraig^horins, whereas members of the plexin family are 
receptors for class 1 and V (viral) semaphorins. The present review will discuss a role for 
sem^horins and their recq)tors in the establishment and maintenance of olfectory 
connectivity. 

2. Murakami Y, Suto F, Shimizu M, Shinoda T, Kameyama T, Fujisawa H. 
30 Differential expression of plexin-A subfamily members in the mouse nervous system. Dev 
Dyn 2001 Mar,220(3):246-58 

Plradns comprise a family of transmembrane proteins (the plexin femily) which are 
expressed in nervous tissues. Some plexins have been shovra to mteract directly with secreted 
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or transmembrane semaphorins, while plexins belonging to the A subfamily are suggested to 
make complexes with other membrane proteins, neuropilins, and propagate chemorepulsive 
signals of secreted semaphorins of class 3 into cells or neurons. Despite that much information 
has been gathered on &e plexin-semaphorin interaction, the role of plexins in the nervous 

5 system is not well understood. To gain insight into the functions of plexins in the nervous 
system, we analyzed spatial and temporal expression pattems of three members of the plexin- 
A subfamily (plexin-Al, -A2, and -A3) in the developing mouse nervous system by in situ 
hybridization analysis in combination with immunohistochemistry. We show that the ttiree 
plexins are differentially expressed in sensory receptors or neurons in a developmentally 

1 0 regulated manner, suggesting that a particular plexin or set of plexins is shared by neuronal 
elements and fimctions as the receptor for semaphorins to regulate neuronal development. 

Panel 2.2 Summary: Ag2011 

The expression of NOV12 appears to be highest in a sample derived from a melanoma 
metastasis. In addition, there is substantial expression in another melanoma sample. These 
15 results are in agreement with the results seen in Panel 1 .3D, with significant expression 

detected in melanoma cell lines. Thus, the expression of this gene could be used to distinguish 
melanoma from other cancer types in this panel. Moreover, then^eutic modulation of this 
gene, tiirough the use of small molecule dmgs, antibodies or protein therapeutics might be of 
use in the treatment of melanoma. 

20 Panel 2D Summary: AglS86 

The expression of NOV12 is highest in a sample derived from a metastasis of lung 
cancer. Thus, the expression of this gene could be used to distinguish this sample from the 
others in the panel. In addition, there is substantial expression in bladder cancer, when 
compared to its normal adjacent tissue, as well as in two samples of melanoma. Thus, the 
25 expression of this gene could be used to distinguish this bladder cancer from its normal 

adjacent tissue, or these melanomas from other samples. Moreover, therapeutic modulation of 
this gene, through the use of small molecule drags, antibodies or protein therapeutics might be 
of use in the treatment of lung cancer, bladder cancer or melanoma. 

Panel 4D Sunmiary : Ag201 1 

30 Significant expression of the N0V12 transcript is found in small airway epithelium 

upon treatment with the pro-inflammatory cytokines TNF-a and IL- lb (CT= 26.5), the muco- 
epidermoid cell line H 292 treated with IL-4 or 11^9, and in lung fibroblasts treated with IFN-g 
or ILr4. The constitutive expression of this transcript in these tissues is higihly iq>-regulated by 
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pro-inflammatory cytokines or in conditions reflecting a Th2 mediated mechanism. Hierefore, 
modulation of the expression of the protein encoded by this transcript could be useful for the 
treatment of lung inflammatory diseases ttiat result from infection of the lung (bronchitis, 
pneumonia) and for the treatment of Th2 -mediated lung disease such as asthma or COPD. 
Significant expression of this transcript is also found in eosinophils upon PMA and ionomycin 
treatment, conditions that lead to production of eosinophil specific mediators. This production 
could contribute to the pathologies associated with asthma, other atopic diseases and 
infl a mm atory bowel disease. This gene encodes a novel protein with homology to members of 
the plexin fiamily, a femily of transmembrane proteins which act as recq)tor8 for sem^horins. 
Li neurons, semaphorins provide essential attractive and repulsive cues that are necessary for 
axon guidance. The description of the interaction of plexin wih tyrosine kinase in the fetal 
lung suggests that this protein may play a role not only in morphogenesis but also in 
proliferation of activation. (See reference below.) Therefore, modulation of the experession of 
this protein by either antibody or small molecules could be beneficial for the treatment of 
inflammatory lung, bowel and skin diseases. 

Reference: 

1. Cell 1999 Oct l;99(l):71-80 

Plexins are a large family of receptors for transmembrane, secreted, and GPI-anchored 
sem^hprins in vertebrates. 

Tamagnone L, Artigiani S, Chen H, He Z, Ming GI, Song H, Chedotal A, Winberg 
ML, Goodman CS, Poo M, Tessier-Lavigne M, Comoglio PM. 

Institute for Cancer Research and Treatment, University of Torino, Candiolo, Italy. 
Itamagnone@iicc.umto.it 

In Drosophila, plexin A is a fimctional receptor for semaphorin-la. Here we show that 
the human plexin gene family comprises at least nine mmibers in four subfamilies. Plexin-Bl 
is a receptor for the transmembrane semaphorin Sema4D (CDIOO), and plexin-Cl is a receptor 
for the GPI-anchored semaphorin Sema7A (Sema-Kl). Secreted (class 3) semaphorins do not 
bind directly to plexins, but rather plexins associate with neuropilins, coreceptors for these 
semaphorins. Plexins are widely expressed: in neurons, the expression of a truncated plexin- 
Al protein blocks axon repulsion by SemaSA. The cytoplasmic domain of plexins associates 
with a tyrosine kinase activity, Plexins may also act as ligands mediating repulsion in 
epithelial cells in vitro. We conclude that plexins are recq)tors for multiple (and perhaps all) 
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classes of semaphorins, either alone or in combination with neuropilins, and trigger a novel 
signal transduction pathway controlling cell repulsion 

PMID: 10520995 

Example 3. SNP analysis of NOVX clones 

SeqCallingTM Technology: cDNA was derived firom various human samples 
representing multiple tissue types, normal and diseased states, physiological states, and 
developmental states from different donors. Samples were obtained as whole tissue, cell lines, 
primary cells or tissue cultured primary cells and cell lines. Cells and cell lines may have been 
treated with biological or chemical agents that regulate gene expression for example, growth 
factors, chemokines, steroids. The cDNA thus derived was then sequenced using CuraGen's 
proprietary SeqCalling technology. Sequence traces were evaluated manually and edited for 
corrections if appropriate. cDNA sequences from all samples were assembled with themselves 
and with public ESTs using bioinfonnatics programs to generate CimiGen's human SeqCalling 
database of SeqCalling assemblies. Each assembly contains one or more overlapping cDNA 
sequences derived fix>m one or more human samples. Fragments and ESTs were included as 
components for an assembly when the extent of identity with another component of the 
assembly was at least 95% over 50 bp. Each assembly can represent a gene and/or its variants 
such as spUce forms and/or single nucleotide polymorphisms (SNPs) and their combioations. 

Variant sequences are included in this appUcation. A variant sequence can include a 
single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a 
"cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA« A 
SNP can arise in several ways. For example, a SNP may be due to a substitution of one 
nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 
a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a 
nucleotide, relative to a reference allele, hi this case, the polymorphic site is a site at which 
one allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 
within genes may result in an alteration of the amino acid encoded by the gene at the position 
of the SNP. Intragenic SNPs may also be silent, however, in the case that a codon including a 
SNP encodes the same amino acid as a result of the redundancy of the genetic code. SNPs 
occurring outside the region of a gene, or in an intron within a gene, do not result in changes in 
any amino acid sequence of a protein but may result in altered regulation of the expression 
pattern for example, alteration in temporal e:q)ression, physiological response regulation, cell 
type expression regulation, intensity of expression, stability of transcribed message. 
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Method of novel SNP Identification: SNPs are identified by analyzing sequence 
assembUes using CuiaGen's proprietary SNPTool algorithm. SNPTool identifies variation in 
assemblies with the following criteria: SNPs are not analyzed within 10 base pairs or both 
ends of an alignment; Window size (number of bases in a view) is 10; The allowed number of 
mismatches in a window is 2; Minimum SNP base quality (PHRED score) is 23; Minimum 
number of changes to score an SNP is 2/assembly position. SNPTool analyzes the assembly 
and displays SNP positions, associated individual variant sequences in the assembly, the depth 
of the assembly at that given position, the putative assembly allele fi^quency, and the SNP 
sequence variation. Sequence traces are then selected and brou^t into view for manual 
validation. The consensus assembly sequence is imported into CuraTools along with variant 
sequence changes to identify potential amino acid changes resulting fiom the SNP sequence 
variation. Comprehensive SNP data analysis is then exported into the SNPCalling database. 

Metiiod of novel SNP Confirmation: SNPs are confirmed employing a validated 
method know as Pyrosequencing (Pyrosequencing, Westboroug^i, MA). Detailed protocols for 
Pyrosequencing can be found in: Alderbom et al. Determination of Single Nucleotide 
Polymorphisms by Real-time Pyrophosphate DNA Sequencing. (2000). Genome Research. 10, 
Issue 8, August. 1249-1265. In brie^ Pyrosequencing is a real time primer extension process 
of genotyping. This protocol takes double-stranded, biotinylated PCR products from genomic 
DNA samples and binds them to streptavidin beads. These beads are then denatured producing 
single stranded bound DNA. SNPs are characterized utilizing a technique based on an indirect 
bioluminometric assay of pyrophosphate (PPi) that is released from each dNTP upon DNA 
chain elongation. Following Klenowpolymerase-mediated base incorporation. PPi is released 
and used as a substrate, together with adenosine 5'-phosphosul6te (APS), for ATP sulfiirylase, 
which results m the fonnation of ATP. Subsequently, the ATP accomplishes the conversion of 
luciferin to its oxi-derivative by the action of luciferase. The ensuing Ught output becomes 
proportional to the number of added bases, up to about four bases. To aUow processivity of the 
method dNTP excess is degraded by apyrase, which is also present in the starting reaction 
mixture, so that only dNTPs are added to the ten^late during the sequencing. Hie process has 
hem fully automated and ad^ted to a 96-well format, which allows rapid screening of large 
SNP panels. The DNA and protein sequences for the novel single nucleotide polymorphic 
variants are reported. Variants are reported individually but any combination of aU or a select 
subset of variants are also included In addition, the positions of the variant bases and the 
variant amino acid residues are underlined. 
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Results 

Variants are rq)orted individually but any combination of all or a select subset of 
variants are also included as contemplated NOVX embodiments of ttie invention. 
NOV6SNPdata: 

N0V6 has two SNP variants, whose variant positions for their nucleotide and amino 
acid sequences is numbered according to SEQ ID N0s:17 and 18, respectively. The 



nucleotide sequence of the NOV6 variants differs as shown in Table 81. 



Table 81. cSNP and Coding Variants for NOV6 


NT Posi^on 
of cSNP 


Wild Type 
NT 


VaricOit NT 


Amino Acid 
position 


Amino Acid 
Change 


446 


T 


c 


No change 


No change 


553 


A 


G 


No change 


No change 



NOV8 SNP data: 

N0V8 has two SNP variants, whose variant positions for their nucleotide and amino 
acid sequences is numbered according to SEQ ID N0s:21 and 22 , respectively. The 



nucleotide sequence of the N0V8 variants differs as shown in Table 82, 



Table 82. cSNP and Coding Variants for NOV8 


NT Posiliion 
of cSNP 


Wild Type 
NT 


Variant NT 


Amino Acid 
position 


Amino Acid 
Change 


564 


G 


A 


109 


G->D 


976 


T 


G 


No change 


No change 



NOV9 SNP data: 

NOV 9 has two SNP variants, whose variant positions for their nucleotide and 
amino acid sequences is numbered according to SEQ ID NOs:23 and 24 , respectively. The 
nucleotide sequence of the NOV9 variants differs as shown in Table 83. 



Table 83. cSNP and Coding Variants for NO V9 


NT Position 
of cSNP 


Wild Type 
NT 


Variant NT 


Amino Acid 
position 


Amino Acid 
Change 


111 


A 


c 


No change 


No change 


200 


A 


G 


62 





NOVIO SNP data: 

NOVIO has two SNP variants, whose variant positions for their nucleotide and amino 
acid sequences is numbered according to SEQ ID NOs:25 and 26, respectively. The 
nucleotide sequence of the NOVIO variants differs as shown in Table 84. 
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Table 84. cSNP and Codin? Varlante for NOVl n 


I^OSXuJLOZX 

of cSNP 


Wild Type 
NT 


Variant NT 


Amino Acid 
position 


Amino Acid 
Change 


2129 


c 


T 


No c hange 


No change 


2450 


T 


C 


No change 


No change 



NOVllSNPdata: 

NOVl la has three SNP variants, whose variant positions for their nucleotide and 
amino acid sequences is numbered according to SEQ ID NOs:27 and 28, respectively. The 
nucleotide sequence of the NOVl la variant differa as shown in Table 85. 



Table 85. cSNP and Coding Variants for NOVi t » 


NT Position 
of oSNP 


Wild Type 
NT 


Variant 
NT 


' Amino Acid 
position 


Amino Acid 
Change 


122 


C 


G 


No change 


No change 


208 


G 


C 


No change 


No change 


372 


C 


T 


97 


P->L 


482 


A 


G 


134 


N->D 



Example 4. In-frame Cloning 
NOVlb 

For NOVlb, the cDNA coding for the DOMAIN of NOVla (CG50718-02) &om 
residues 18 to 917 was targeted for "in-frame" cloning by PGR. The PGR template was based 
on the previously identified plasmid, when available, or on human cDNA(s). 

Table 86. Oligonncleotide primers used to clone the target cDNA sequence: 



Primers 



Fl 
Rl 



Sequences 



5 ■ -A6ATCTCA6GTAGATGTTTCCAATGTCGTTCC-3 ' (S EQ ID NO; 196) 
5 ' -CTCGAGGCTAGCGTTACATAAGCagrGTATTCAAC-3 ■ 



(SEQ ID NO: 197) 



NOVllc 



For NOVl Ic, the cDNA coding for the DOMAIN of NOVl lb (CG54503_02) fiom 
residues 15 to 238 was targeted for 'in-fiame" cloning by PGR. The PGR template was based 
on the previously identified plasmid, when available, or on human cDNA(s). 

Table 87. Oligonncleotide primers used to done the target cDNA sequence: 



Primers 



Sequences 



Rl 



5'-GGftTCC TCCCGCGGGCCAGCGCACTACGAGATGCTGGGTCG-S ' (SEQ ID N0-19a~ 
No'iggf^^^^^'^^^'^ ^'^^^^CSG^« ^GGTGCTGTACTT6TTGG-3' (SEQ I D 
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For downstream cloning purposes, the forward primer includes an in-fiame Hind m 
restriction site and the reverse primer contains an in-frame Xho I restriction site. 

Two parallel PGR reactions were set up using a total of 0.5-1.0 ng human pooled 
cDNAs as template for each reaction. The pool is composed of 5 micrograms of each of the 
foUowing human tissue cDNAs: adrenal gland, whole brain, amygdala, cerebellum, thalamus, 
bone marrow, fetal brain, fetal kidney, fetal Uver, fetal lung, heart, kidney, Uver, lymphoma, 
Buridtt's Raji cell line, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
gland, skeletal muscle, smafl Intestine, spleen, stomach, thyroid, trachea, uterus. 

When the tissue of expression is known and available, the second PGR was performed 
using the above primers and 0.5ng-1.0 ng of one of the following human tissue cDNAs: 

skeleton muscle, testis, mammary gland, adrenal gland, ovary, colon, normal 
cerebellum, normal adipose, normal skin, bone marrow, brain amygdala, brain hippocampus, 
brain substantia nigra, brain thalamus, thyroid, fetal lung, fetal Uver, fetal brain, kidney, heart, 
spleen, uteres, pituitary gland, lytaph node, salivary gland, small intestine, prostate, placenta, 
spinal cord, peripheral blood, trachea, stomach, pancreas, hypothalamus. 

The reaction mixtures contained 2 microliters of each of the prim^ (original 
concentration: 5 pmol/ul), 1 microUter of lOmM dNTP (Clontech Laboratories, PaloAlto CA) 
and 1 microliter of 50xAdvantage-HF 2 polymerase (Clontech Laboratories) in 50 microliter- 
reaction volume. The foUowing reaction conditions were used: 
FC^ condition I: 

a) 96°C 3 minutes 

b) 96°C 30 seconds denaturation 

c) 60°C 30 seconds, primer annealing 

d) 72°C 6 minutes rattension 

Repeat steps b-d 15 times 

e) 96°C 15 seconds denaturation 

f) 60'*C 30 seconds, primer annealing 

g) 72''C 6 minutes ^oision 

Repeat steps e-g 29 times 

e) 72'*C 10 minutes final ext^ion 

PGR condition 2: 

a) 96''C 3 minutes 

b) 96*^C 15 seconds denaturation 

c) 76"G 30 seconds, primer annealing, reducing the temperature by 1 "G per 
cycle 

d) 72^G 4 minutes exteosion 
Repeat steps b-d 34 times 
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An amplified product was detected by agarose gel electrophoresis. The fragment was 
gel-purified and Ugated into the pCR2.1 vector (Invitrogsn, Carlsba4 CA) foUowing the 
manufacturer's recommendation. Twelve clones per PCR reaction were picked and 
sequenced. The inserts were sequenced using vector-specific M13 Forward and M13 Reverse 
primers and the gene-specific primers in Tables 88 and 89. 



Table 88. Gene-specific Primers 



NOV 


Primers 


Sequences 


NOVUc 


SFl 


GCCCTCCCGGTCCaGGTC (SEQ ID NO; 2 00) 


SF2 


GGCGACGGX».CCftGC3VTGT (SEQ ID NO: 201) 


SRI 


GCCTGGCCTGCCGGGTTCT (SEQ ID NO: 202) 


SR2 


CATGAGCACGTGGTAAGCG (SEQ ID NO:203) 




Table 89. Gene-specific Primers 


NOV 


Primers 


Sequences 


NOVlb 


SFl 


GTGCTGGCATTGGAGTGTTTAGTG (SEQ ID MO: 204) 


SF2 


ATCAAGCACGTTGACACAGAATGAG (SEQ ID NO: 205) 


SF3 


GCATTCRCTAftCCTAACaCCATTTACA (SEQ ID NO: 206) 


SF4 


GTTCAGCaGAGATGTCGTCTGAC(a?TC (SEQ ID NO: 207) 


SF5 


GGGATCCTCCAGATCCTGTATTTTT (SEQ ID NO: 208) 


SF6 


TGAAGAACACATCAACAACAGACATAA (SEQ ID NO: 209) 


SRI 


ACTGTTTTCAGCAGCTACCTTAATTTC (SEQ ID NO: 210) 


SR2 


CTT6ATGAATGTGTGGTACGCGAT (SEQ ID NO: 211) 


SR3 


GTGAATGCAAACTTGAGGTCTTTTGT (SEQ ID NO:212) 


SR4 


CCTCATATAATCCTACCATTGGCTGTACT (SEQ ID NO: 213) 


SR5 


GAGGATCCCAGTGTAAAAATACTTCTG (SEQ ID NO: 214) 


SR6 


TAGCACTTCATAAGCAATAATGATCCC (SEQ ID NO: 215) 


SR7 


TGAGTGTACTAGCAGACACCTCAATGAT (SEQ ID NO: 216) 
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OTHER EMBODIMENTS 

Although particular embodiments have been disclosed herein in detail, this has been 
done by way of example for puiposes of illustration only, and is not intended to be limiting 
with respect to the scope of the appended claims, which follow. Jn particular, it is 
contemplated by the inventors that various substitutions, alterations, and modifications may be 
made to the invention without departing from the spirit and scope of the invention as defined 
by the claims. The choice of nucleic acid starting material, clone of interest, or library type is 
believed to be a matter of routine for a person of ordinary skill m the art with knowledge of the 
embodiments described herein. Other aspects, advantages, and modifications considered to be 
within the scope of the following claims. 
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WHAT IS CLAIMED IS: 

An isolated polypeptide con^rising an amino acid sequence selected fiom the group 
consisting of: 

(a) a mature fomi of an amino acid sequence selected from the gjcovtp consisting of 
SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, and 32; 

(b) a variant of a mature foim of an amino acid sequence selected fiom the group 
consisting of SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 
and 32, wha-ein one or more amino acid residues in said variant differs &om 
the amino acid sequence of said mature form, provided that said variant differs 
in no more than 15% of the amino acid residues fi^om the amino acid sequence 
of said mature form; 

(c) an anodno acid sequence selected Sxm tiie group consisting SEQ ID N0S:2, 4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, and 32; and 

(d) a variant of an amino add sequence selected j&om the group consisting of SEQ 
ID NOS:2, 4, 6, 8. 10, 12, 14. 16, 18, 20, 22, 24, 26, 28, 30, and 32, wherein 
one or more amino acid residues in said variant differs fiom the amino>acid 
sequence of said mature form, provided that said variant differs in no more than 
15% of amino acid residues fiom said amino acid sequence. 

The polypeptide of claim 1, wherein said polypeptide comprises the amino acid 
sequence of a naturally-occurring allelic variant of an amino acid sequence selected 
fiom the group consisting SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 
30, and 32. 

The polypeptide of claim 2, wherein said allelic variant comprises an amino acid 
sequence that is the translation of a nucleic add sequence differing by a single 
nucleotide fiiom a nucldc acid sequaice selected fi:om flie group consisting of SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13. 15, 17. 19, 21, 23, 25, 27, 29, and 31. 

The polypeptide of claim 1, wherein the amino acid sequence of said variant conq)rises 
a conservative amino acid substitutiort 
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5. An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a 
polypeptide comprising an amino acid sequence selected from the group consisting of: 

(a) a mature form of an amino acid sequence selected from the group consisting of 
SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, and 32; 

(b) a variant of a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 
and 32, wherein one or more amino acid residues in said variant differs from 
the amino acid sequence of said mature form, provided that said variant differs 
in no more than 15% of the amino acid residues from the amino acid sequence 
of said mature form; 

(c) an amino acid sequence selected from the group consisting of SEQ ID N0S:2, 
4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, and 32; 

(d) a variant of an amino acid sequence selected from the group consisting SEQ ID 
N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, and 32, wherein one or 
more amino acid residues in said variant differs from the amino acid sequence 
of said mature form, provided that said variant differs in no more than 15% of 
amino acid residues from said amino acid sequence; 

(e) a nucleic acid fragment encoding at least a portion of a polypeptide comprising 
an amino acid sequence chosen from the group consisting of SEQ ID N0S:2, 4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, and 32, or a variant of said 
polypeptide, wherein one or more amino acid residues in said variant differs 
from the amino acid sequence of said mature form, provided that said variant 
differs in no more than 15% of amino acid residues from said amino acid 
sequence; and 

(f) a nucleic acid molecule comprising the complement of (a), (b), (c), (d) or (e). 

6. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises the 
nucleotide sequoice of a naturally-occuiiing allelic nucleic acid variant. 

7. The nucleic acid molecule of claim 5, wherem the nucleic acid molecule encodes a 
polypeptide comprising the amino acid sequence of a naturally-occurring polypeptide 
variant. 



345 



wo 02/057450 PCT/USOl/48922 

8. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule differs by a 
single nucleotide fiwm a nucleic acid sequence selected &om. tiie group consisting of 
SEQ ID N0S:1, 3, 5, 7. 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, and 31. 

9. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of: 

(a) a nucleotide sequence selected from the groiq) consisting of SEQ ID NOS:l, 3, 
5, 7. 9, 1 1, 13, 15, 17, 19, 21, 23. 25, 27, 29, and 31; 

(b) a nucleotide sequence differing by one or more nucleotides from a nucleotide 
sequence selected from the gmvip consisting of SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, and 31, provided that no more than 20% of 
the nucleotides differ from said nucleotide sequence; 

(c) a nucleic acid fragment of (a); and 

(d) a nucleic acid fragment of (b). 

10. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule hybridizes 
under stringent conditions to a nucleotide sequence chosen from the group consisting 
SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23. 25, 27, 29, and 31, or a 
coirqplement of said nucleotide sequ^ce. 

11. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule con^rises a 
nucleotide sequence selected from the group consisting of: 

(a) a first nucleotide sequence comprising a coding sequence differing by one or 
more nucleotide sequences from a coding sequence encoding said amino acid 
sequence, provided that no more than 20% of the nucleotides in the coding 
sequence in said first nucleotide sequence differ from said coding sequence; 

(b) an isolated second polynucleotide tiiat is a complement of the first 
polynucleotide; and 

(c) a nucleic acid fiagment of (a) or (b). 

12. A vector comprising the nucleic acid molecule of claim 1 1 . 

13. The vector of claim 12, finther comprising a promoter operably-linked to said nucleic 
acid molecule. 
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14. A cell comprising the vector of claim 12. 

15. An antibody that binds immunospecifically to the polypeptide of claim 1. 

16. The antibody of claim 1 5, wherein said antibody is a monoclonal antibody. 

17. The antibody of claim 1 5, wherein the antibody is a hmnanized antibody. 

18. A method for determining the presence or amount of the polypeptide of claim 1 in a 
sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with an antibody tiiat binds immmiospecifically to the 
polypeptide; and 

(c) detemiining the presence or amount of antibody bound to said polypeptide, 
thereby determining the presence or amount of polypeptide in said sample. 

19. A method for detemiining tiie presence or amount of the nucleic acid molecule of 
claim 5 in a sample, the method comprising: 

(a) providing tiie sample; 

(b) contacting the sample with a probe that binds to said nucleic acid molecule; and 

(c) determining the presence or amount of the probe bound to said nucleic acid 
molecule, 

tiiereby determining the presence or amount of the nucleic acid molecule in said sample* 

20. The method of claim 19 wherein presence or amount of tiie nucleic acid molecule is 
used as a marker for cell or tissue type. 

21. The method of claim 20 wherein the cell or tissue type is cancerous. 

22. A method of identifying an agent that binds to a polypeptide of claim 1, the method 
comprising: 

(a) contacting said polypq)tide with said agent; and 

(b) determining whether said agent binds to said polypeptide. 
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23 . The method of claim 22 wherein the agent is a cellular receptor or a downstream 
effector. 



24. A method for identifying an agent that modulates the expression or activity of the 
polypeptide of claim 1, the method comprising: 

(a) providing a cell expressing said polypeptide; 

(b) contacting the cell with said agent, and 

(c) detemiining whether the agent modulates expression or activity of said 
polyp^tide, 

wherry an alteration in expression or activity of said peptide indicates said agent modulates 
expression or activity of said polypeptide. 



25. 



26. 



27. 



28. 



A method for modulating the activity of the polypqjtide of claim 1, the method 
comprising contacting a ceU sample expressing the polypeptide of said claim with a 
compomid that binds to said polypeptide in an amount sufficient to modulate the 
activity of the polypeptide. 

A metood of treating or preventing a NOVX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 

the polypeptide of claim 1 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject 

Hie method of claim 26 wherein the disorder is selected fiom the group consisting of 
cardiomyopathy and atherosclerosis. 

The method of claim 26 wherein the disorder is related to ceU sigual processing and 
metabolic pathway modulation. 



29. The method of claim 26, wherein said subject is a human. 

30. A method of treating or preventing a NOVX-associated disorder, said method 
comprising administ«ing to a subject in which such treatment orprevention is desired 
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the nucleic acid of claim 5 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject. 



3 1 . The method of claim 30 wherein the disorder is selected fiom tfie groiq) consisting of 
cardiomyopathy and atherosclerosis. 

32. The method of claim 30 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

33. The method of claim 30, wherein said subject is a humaa 

34. A method oftreating or preventing a NOVX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
the antibody of claim 15 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject. 

35. The method of claim 34 wherein the disorder is diabetes. 

36. The method of claim 34 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

37. The method of claim 34, wherein the subject is a human. 

38. A pharmaceutical composition comprising the polypeptide of claim 1 and a 
pharmaceutically-accq>table carrier. 

39. A pharmaceutical composition comprising the nucleic acid molecule of claim 5 and a 
phannaceutically-acceptable carrier. 

40. A pharmaceutical composition comprising the antibody of claim 15 and a 
pharmaceutically-acceptable carrier. 

41. A kit comprising in one or more containers, the pharmaceutical composition of claim 
38. 
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42. A Mt comprising in one or more containers, the pharmaceutical composition of claim 
39. 



43. A kit con^Hising in one or more containers, the pharmaceutical composition of claim 
40. 



44. A method for determming the presence of or predisposition to a disease associated with 
altered levels of the polypq)tide of claim 1 in a first mammahan subject, the method 
comprising: 

(a) measuring the level of expression of the polypeptide in a sample from the first 
mammalian subject; and 

(b) comparing the amount of said polypeptide in the sample of step (a) to the 
amount of the polypeptide present in a control sample from a second 
mammaUan subject known not to have, or not to be predisposed to, said 
disease; 

wherein an alteration in the expression level of the polypq,tide in the first subject as compared 
to the control sample indicates the presence of or predisposition to said disease. 

45. The method of claim 44 wherein the predisposition is to a cancer. 

46. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the nucleic add molecule of claim 5 in a first mammahan subject, the 
method compiising: 

(a) measuring the amount of the micleic add in a sample from the first mammalian 
subject; and 

(b) conqiaring the amount of said nudeic acid in the sample of stq) (a) to the 
amount of the nucleic acid present in a control sample fiom a second 
mammaUan subject known not to have or not be predisposed to, the disease; 

wherein an alteration in the levd of the nucldc acid in the first subject as con^ared to the ' . 
control sample indicates the presence of or predisposition to the disease. 



47. The method ofclaim 46 wherein the predisposition is to 



a cancer. 
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48. A method of treating a pathological state in a mammal, the method comprising 

administering to the mammal a polypeptide in an amount that is sufficient to alleviate 
the pathological state, wherein the polypeptide is a polypeptide having an amino acid 
sequence at least 95% identical to a polypeptide comprising an amino acid sequence of 
at least one of SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, and 32, 
or a biologically active fragment thereof 



49. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal the antibody of claim 15 in an amoimt sufficient to 
alleviate the pathological state. 
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